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(57) Abstract: A technique for suppressing affect of irregularities of transistor characteristics in a signa! line drive circuit. The 
signal line drive circuit includes a tlrst current source circuit (437) and a second current source circuit (438), each having capacity 
means and supply means. According to a sampling pulse supplied from a shift register (4 18) and a latch pulse supplied from outside, 
the capacity means converts the total of currents supplied from n video signal constant current sources (109) into a voltage. The 
supply means supplies current based on the convened voltage. Thus, current output is performed according to a video signal, not 
depending on the transistor characteristics. The current values supplied from the n video signal constant current sources are set to 
2°, 2', 2", tliereby enabling expression of gradation. 
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(AM, AZ. BY, KG, KZ, MD. RU, TJ, TM), S — a'j/i 

( AT, BE, EG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, FT, SE, SK, TR), OAPI t# 
^ (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 



(57) SiU: 

t ^^^^ t ^^-r i>m 1 mmmm^ (4 s ?) Rv^f^ 2mmm^& 

(438) ^Wti-f i>o 'yy W^'yy^ ^ (4 18) ii^ h ^^^^ ^ Xx.^ 

n t*7^;^-fg#ffi ^m^ftM (10 9) O >!r d> e> «t $ 
ti5m^iSr*P3fLyS:m«ftSrmEE{casg^U. ttf IB # ^ Jft $ tt.yt 

2': . . . : 2-{c:^^$n"C. IS ^ ^ 5 r }is ^ |g ^ 5 . 
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5 mm^m 

^ytmm\z0ii^m0m^^^^rm.0^mmM-:^mtvxit. ji-ummii 

^mM(D±^-^^Ti-u^mzfmvxmm^%^t\^^^is%xh^. ^tdmo 

mmmmo%<DiKm) o:>2-o(Dmm(DPi^\z^^xm.W}-r^t\f^v:^^xh 

<D:&^tu^^t>iix^mm(Dmmt:^^t^:^mi)mm-^nx\^^^, 
^rzmm<Dmw]:^mtLx\t. mm\zxi]t^m^o)mmx^mt^t. mmx 

:tm^ mm ^mmmmi^^^-hmmizxtihx. mmmmm^^m\^^xmyt 
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:^m\z-D\,^x. 016 (A) ^^^f^xmmzmmt^o mie (a) \z^vrcmm 

0 4. ^mm^5 0 5, mytmi's o mw,5 07.5 0 s^^ttso 

0 1 \zxt}-^nx^^^\f'f-tmmt. mmmrFTs 0 4©y- hm^'^tx 
ti-^n^. xti-^nrz\d^:tm^<Dmmz^-DX. mmmTFTso 4W-h - 

^^T^. ii®«giE«^^^^5 0 6 \zmm-^n. mmytm^s 0 e li^^t-r-s. 

ij?u->U3i>h^>vZi$'tt, ^^mmz^^n^xm^zmrnvx. l 
^^M^'^:i->mmm<Dmn.&o<i^mzAyy^f)^^c^-r\,\ mie (a) iz^vrz 

15 ®^tC*5V>T, ^MTFT 5 0 4 ©i|#<4*?ii|5!l»fc«e)C)< |5l U h'T^zt-H-t 

'A\^^x. m^xti:^^^mm vrc^^mm\zii\,f^mmo)^^0~mt^<DmW} 
:^m\z-D\,^x. mi 6 (B). i7^m\^^xmmzmmt^. mi 6 (b) jc^l 
rzmmit. ^^me o i, ^i~^3®^ae^6 o 2~6 04, mm^e 0 5. t 
25 FT 6 0 6-6 0 9> ^»^^6 1 0, ^^^^6 1 1 ^^wf'S. Mmmm^e 1 
2«. ^m-^is (^a^ij) icBBS^n-s. 
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mi 7^. ^m^^tmmt. mi eizmt^o mi 7 (a) ~ (o \t. mM<D 
m^^m^^iz^Lx\^^^o mi 7 (d) \t. \i7'^^^<Dm^^^mz:io^f^^ 
m^mn^mmm^^^v. mi 7 (e) a, mv<\£T^m^(om^iL^^ 
5 \z^mmi'6 1 o\zm^-^MmB. o^otfts o soy-h • y-xpeimji 

m 1 2 6 0 2, 6 0 3 H/i;i/X*«A:^$n, T F T 6 0 6 . 

6 0 7i}^:t>t^o ^(Dt^, innue 0 1 ^^n^m^\tm^nM^ i data 

IBTS. M^^6 0 ffi^S^St Idata^O^J^nxVi^OT, Ell 7 (A) IC^ 

10 •t^o\z. mmp^'v\t. ^mom^itii ti2 t\zm^nxmn^o im^^m 

#^1117 (D) iZ^-r-^^. Idata= I 1+ l2T-ab§ili:ttm-5^-et>;^lio 
TFT 6 0 6il)i^>lyrcmm\Z\t. *fc^«^i^6 1 0{Ctt«i^;&^^Jt$nTVi 
TFT6 0 8tt:t71?i&-5. <t:oT, I2=0t55:0> Idata=Il<i:?^ 

dcDFpitt, ^mM'j-Q 1 o©M«WB^ic:mj^/5mnT, ^^m^^a i o\z:^ 
(^17 (E)). mmmo:)m&m^wthtfi^t (mi7 (e). a,^.), tft6 

08-fy^:t>VX. l2*^^-f'5. fC, I data= 1 1+ 1 2 TJfe^OT, 

1 1 »^tcMi!>-r§i&^ -fe^mgK^sitnTcfeD, ^mm^re io\z\f^iE>izm^ 
^fi5^T6 1 0 x\t. ^omnmom^M. o*otft608 ®y- h • y- 

XFB^IlBE:«>^*HffM©«jaEfC^'5 STm#O^W^< . D T F T 6 O 8 J^H data 

mmi!)mT-t^ mi 7 (e), bji^) mmi nmnuKfi^, t.rc. tf 

25 T 6 0 8\t^±\Zt>LX\^^^<DX. I data= I 2 t^S:'!) (1317 (B)). ii^±© 

mmz^r). mm\z^-t^m^om^T^P)-mm^^Tr^. m.mzf^iRUf^2(D 
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^^116 0 2^ 6 0 3 <7)ii^*S$|7 TFT6 0 6, 6 0 775^*:t7T'5. 
*^^6 1 OtCtt, ^i^Em^j^/vtz. VGS /&^*«it$nTVi^;tJ6. TFT 6 0 8 

\Z UT*5 mt. T F T 6 0 8 © y -7. • H l/-r >PBimj£3J>«^^fc U <i: bT , 

^^611 izmn^^^mm i el tt^t) d < gisns. 

i:<Z)ct -5 fi, TFT609©Hlx-f >m^j{>^'m^iIilHls&6 l 2 

■elS:^$:n;/S:«#«9g I data tl^UmMffllCi^^d; -5 e:© K >^m 

ytm^\zmmr^ctt)m^^o 

§TFT©#ttA^U/=^©^#<£r«I$'Jt-^if^S;&iafe-5. t/0^LEI16 (B) \Z^T 

m^(Dm^^m v^-s c: t n j; o t. mm^m0^t^ tft ®<KFtt;\*5 
«i$af s t ttai*sj&«, m^^$imw}m^^m0^r^ t f T0#ttA*^^;/+©^^ 

i&DH^J-r -5 t ,h ;^ ^ . 

^iiT, mmxti:^^ommt:mW}t^m^mmm^mzmm-^n^mmum^ 

018 (A) (B) iz^n^mmmm^e 1 2\t. mie (b) x-^LtzmmM 
I5I8S6 1 2{34g^-rs. msKMifiiKe 1 2«, ^«8KIK5 5 5-5 5 s^wf-s. 
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5 

M^mms 5 5-5 5 tMi-B 5 1-5 5 4^'^vxxti^ti^mmz^r)U 
m-^n^o 5 5-55 sf)^ihm^'^n^n^(o±^-^\t^^mis:-:>T^ 

mi 8 (B) tt«gii2iiei8S6 1 2 0mm^^^hrzmxi&r). mf^oy^nmm 

5 5 5 5~5 5 8Jih^>i^7>^M^f ^. h ^ >v7>:$' 5 5 5 ~ 5 5 8 ©:t>m 
L (y-hS) /W (y-hi|S) (1:2:4:8) JCSHbTl : 2 : 

4 : StJS:^, §^«SSilSIsl8&6 1 2\t. 24= 1 6g:PgTmSi£0±#$*««l 

=f-(D%%. •x\m%%^misir^':.tx. iyv-h.nm\^xm.it\yrd^^o&^ 

25 itmmxmu 

m^Bf^. ms^, ^m^^m. ed2ooi-8, mm^^M^ u u □ > tft r^^x 
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6 

^y'^hO^xmm^mLED 'f^7.7'\y^(Dmi^^3.U-z^3>. p. 7-1 
4 

ReijiHetal., ^AM-LCD'01J^ OLED-4, p. 223-226 
5 C#ff3tMl] 

M2 0 0 1-5 4 2 6^{ikU 

<^^y%m^ww^y)\z-iEm.\z\ : 2 : 4 8\z-^^z.}:.\mmr^h^, ^st)^j 

h^>>?X^5 5 5~5 5 8©:t>IIM*^thjiDfc:iE«t{c:i : 2 : 4 : 8 (CT 

mm^^ux^x. ym(r>m^nm.^mtm'\zmrt^z.}iifiii^:;t>mm.m.^^ 

25 ^TSo 
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r\t. \£7':tmnm^mmm\zitmvftnm^mrmi3^^'r^o ^oit^. 

10 u^. M^^m^m'^mMun.. mwL±.\zmwimmm^t~^m^hxhii\\ 
'^td,t\i^:^mnmm.m.t.\^x. st&0^»e> i cm^m^^xmM.^xtiVxh 

^mmm^ummm^(Dumz'D\^^xmi. 2^m^^xtimt^. mi. 2\z 

WM^A 2 0 tc^j^^nfem^^x-f 1 0 1 §:n'bTtH:^3f ^. OUSSiH 

:feX-f »;/5^1 0 1 St^^lElK4 2 0<i:^S^i||tc:^,^$nfc®^torBl{c:iett^ 
25 n. MiB7.-r«y5^1 0 l©^>'Xtt:t7tt. ^^y5"AJl'7.{c:J:0$!l'# 

1 t\tmii^mm<D:^%m(r>mnmmmm'^\z-D\^^xm2^m^^xm 
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8 

4 2 minmmmn4 2 lROt^2ll8itMlHlK4 2 2^:fr<g>i:-r^. mi 

5 m^mm^ 421 rdc^ 2 mm^^ 4 2 2 a , b , » c Rtx-ssgT 
lowts ^mmm'^4 2 0 t.m^mzmk-^nitm^(Dm\zwtn^n. s9iB;^-r 

15 ?^:fe*0jafl«Tti. mMmW&4 2 0 iCMLT^-^mSii I data (Om^^^^^WT 

^^^o\zm.^t^. nMMm^4 2otimnnM^^tix^^^o\z^isb^) m 
i^^m^ma^tw. m^mm i data 'Stmmizxtir^mi^^Atimi^ im^WM 
^4 2 0f)m^mm^iiit!t^W)m tmsctizt^o ^2{c*5ViT, mim^ 

20 1^01^4 2 iBLi;^m2mMifiiK4 2 2^c:A:(3$n5$|J^»^i■^«SVi{::M;^:■pT 
V>Sfc4&, Bim8iE2SIsIK4 2 1 Rt^^ 2 SSfilim 4 2 2tt. -;^«^Jt»f^<£ 

fr^^i, W«A:^»)f^^fT"5o iintci;D|SlB#lC2o0i!if^^fTp;ii75JtB^-&, 
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9 

mmz^mv. mm^^r^mm^mimm^m-^nrznBizjt^\:^rcmu^m^v. 

15 2''\zm^-^n^z.tt:mmt'r^o 

^^m\t. mwo)m^n(D^'f^\z^j^Lrz (2xn) mom^mm^. Mmzi^ 

20 >if^vv7.t^m^^mi^-^n^yy^/vvy.\z'ijt'ox. m.t^nmo\f9:tm^m 
^mssMovifnj&i 1 •oii^^^ii^^ntmm^mBiz^m-r^^mmmt. mbb^ 

H&Emic©m-^^©^>«rfctt. hSib (2xn) mom^mmm^^mR-^titzn 
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10 

mm\t. TFT(D^iiA^y:¥(D^m^mmLrcmmm0!L(Dmm^mv^:b:Lt\z^ 
ftmm(D^^nm i data ^m^m'^'izm^-r^ z. t-^^n^^^ytmm^mm-r^. 
15 mm(Dmmumm 

m 3 tt, m^mmmm^com ( i t'-y 2 t^-y h). 
20 0 5 tt, mnmmm^o:)m ( 2 1* y h ) . 

25 010 \t. lfx:tffi-tffl^mggM0IsI^0. 
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11 

HI 2 ii, ^mm(D^^mm<D^m^^tm, 
mi Sit. ^i^mmo)mm(Dm^mo 

5 0 1 6 tt. mytmmo^mmomnmo 
mi 7 its ^ytmm<Dmm(Dmi^^mmr^m, 
mi8\t. m^}!^m^omo 

10 mziits m^WM^omi^^mm-r^m. 

15 M2 6 \t. m^mmm^^om ( 2 k*-/ h)o 

m2 7\t. mmmm^om^mo 

m2 8\t. n.Mii^M^(Dm^m. 

m2 9it. mmMm^om^mo 

m3o\t. mmmm^om^mo 
20 ms i\t. mM^m^om^mo 

25 0 3 6 \t. ^^m^mm^(Dmo 
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03 se, mn^mmm^cDmo 
114 3 tt. mwMmm^omo 

04 5 a, tfx^ffi-^fflJtHsiiEMOIellSS®. 

10 m4 7\t. \f^:tm^mmmmmom^mo 

0 4 9 tt. mglEMKO W 7 h 0. 

(m&<D^m 1 ) 

*^0J©M^|g®)isi?§(;:m^$ti-5«MiH|gS4 2 ooiEi 
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f3i:i6>'yhU>^7.^t \t. 7 U y ^7 O y y|Hl8S (FF) m^mmim Vi;fc^fig^ 
^t^h(Dl!$>^, •^l^Xmm>'7hUi^7.^\Zi7ny^m^ (S-CLK), 7.^57- 

hjvvx (s-sp) Rxsi7uy!7Rmmn (s-cLKb) d«A:^$nT. nn^cDfi-t 

0 6 (A) (C^ViT, 7.-(y^l0 4s 1 0 5 a» 1 0 6 h7>vXi^lO 
2 (n5^-v^;PS) <i:> ^h7>>':^;$' 1 0 2 ©y- h • V-;^^mBEVGS 

o a i^w-r^iHis&j5^«MiHius4 2 0 izm^t^> 

IIMIHIJSS4 2 OTtt. ^^a^:fM/TA:^J$nsm^tCJ:oT:;^<!y5^1 0 4, 

sm^i 0 z\zmm^un-^n^. 

hy>i^X^ 1 0 2«, ^t^mSit Idata{c:;Si;fc;^#$0mSS^gilTtg:^^t) 

-^-LT^fcX'f 1 0 i , 7,-( y^i 0 effimmvtmizfsi^t. 
t^'fc z^dtiyX^nmizi^m^nrzmm\zmm^m^n^o z.(Dt^. vyyj 

20 T.iS' 1 0 2 ©y- h«jEtt, ^as^ 10 3 J; Dfifr^oy- hmflEf;:||it$nT 
Vi§;tJe)> h^>":^;^iJ^l 0 2©Hw>m^tttMma!idataic:isi;;'i!:HW 

^o^m^muLx. mm\zxti-^n^mm(Di^^'^^umx^^, 

f3.^X-( y^lO 4m^X-i y 5^ 1 0 5 a ©g^^SlJ5)cOT 6 (A) iZ^rmmz 
25 H^^tlTSiVi. ^J;l«, y^lO 4<D~:^^^^h\zmmV. m^^hy>i^ 
X^IO 2 0y-h«@oP^fcg§^L, ^iZX^y^l 0 5 aCD-:;^&:;^-r 1 
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1^2 7 (A) ^mmr^t. m^mmiz\m2 7 (ad <D^o\zmm^n. a 
■tjwii^m\z\m2 7 (A2) (D^v\zmm-^n^^v\z. mu'^T.^y^^mm-r 

u^me (A) \zmTmmmm^4 2ox\t. ^^^m^ir^mi^ (wtMmm 

me (B) iriJViT, X^y^l2 4. X^y^l2 5t. V=7y-J7.i^ \ 2 2 

{n=^^:^)vm) w,Vyy-Jx^i2 2(r)^-y"V-xmmj£VGs^u:m 
15 wmm^ 4 2 0 icffi^-rs, 

me (B) lr^TmMleISS4 2 OTtt, ^=f'a^^hXXti^n:bmn\Zii':> 
X7.-(y^l2 4. X^y^l 2 ^-hUytH^b. ^o-t^t. m» (t'x^H) 

20 {c^Msnfc^moSini Q^ifi^. ^=^h^^.\yxmMifim^^-^n. ^«^-?l 2 
3(cs?^d?«j#$n5o-ebT^«Mi 0 9u^ibm^n^m^%m.iAs!tsiifih^ 
yi^x^i 2 2oYv-( ynm.t^\.<u^^x. ^mm^fi 2 z\zm^(Dmm^ 

«j#$n§. •ti^7.^y^l2 4ifi-^y\ZU^t. hyy'J7s^l2e(D^'-V ' 

v-T.^ms.VGst^ovtu^ox. V'7yv7.^i2e\t.^y\zis.^, 

25 ;^ViT% ^^a^:fM^TA:t7$n^fi^tCc):0. 7.-1'»;/5^1 2 4, 7.'f«>5^12 
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15 

s^^ 1 2 3\z^omM<oy-hmB\zmn-&nx\^^^rzisb. h7>z^x^ 1 2 2 
5 o H i/^r ymm\z\m^mm i data \zft-crc f v-^r >mmmn^. ^otzi^. m 

$ n^mm<D±^^ ^mmx^h> 

75:*37.-r^y^l 2 4, 1 2 5^^':t7l-^i, h ^ >i^Xi$' 1 2 6 h <!:y- 
10 :^iS' 1 2 6©:*ri'fe^@B$n. h^>i^;^^ i 2 67&«gij6<j(c^>ic:?5:s. cict. 

h^>>^Xi5' 12 2,1 2 6«jt^J{C^^$n, J.OSt.iOy-h«i^$nTl.i 
fcT. h^>i?;^^122, 1 2 6«-7;U5"y-h(Dh^>>?X^<hLTi!l 

u^^t.\zfs.^. '^t-ox. m^m^^\zm'hi)^^^^^n^mMmt. xtim^ 
15 n\z^i'cis^i^^^-^n^nMm.^K>h^'^<'t^z.t.mm^^o -ecofci*, 
b t^msiiii 10 9 h(Dm\zmm-^ntzm.'^U'^^mmmi. ^smmmis-E) 

20 02 7 (B) ^#M-r§i, WLim^mz\m2i (bd ©cfc-5«ic$n, a 
:^j»if^i^(ctt02 7 (B2) <Diio\zmm^fi^ii'D\z. WM.'^T.^ v^^mmt 
mz. m27 (B2) (c*5i.iT«, ^mmi-i 2 2\zn^-orzmMiim 
nis\^^o\zu-z>x\i^n\tii\,\ E*io*ii:-^:^-r v=f-ommtmzWi'^-^ni^^\ 

JS:fe06 (B) C^RT«8Si^IsI1^4 2 OTtt, {i^Sig^-T^Slf^ (^^®jf^) 
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me (C) iCiJV^T, 7.<y5^10 8, 7.^y^llO. h^>i^X^10 5. 

106 (n^^^jim). mb^>z^7.^ 1 0 5h. 1 0 6(D^-h - v-xmm 

06 (C) \zmtmmmm^4 2 0-V\t. ^Tat::ffl^TXtl^n^ismz^':> 

5 Hl/^>'aSSt<i:#L<75:§^T, ^»^iF 1 0 7 icmW^Jt$n-5. CCD 

<J:#, h^>i^7.:$^l 0 5bR([Xh^>>?7.^1 0 60y-hm88«SVi{C^gg$ 

10 tlTViSOT, h^^i^T.iJ'l 0 5 bRCXh^>i^X;$'l 0 6C!)y-HmJEEd^, ^ 
M^^l 0 7(CJ;oT«^$nTV>§, 

o^^yizt^o ^ot^t. ^mM=f'io7\zm'^<D^mifi^^-^fi^fci^. v 

^>-J7.^ 1 0 6 mnnM I data \Z^^X:^tz%^-^(DnM.^m.Tmtl^h'D<Lt 

15 \zi3.^, 'tLxmzT.^v^i o\i)mwm\zis,^t. n^^c^-kvxmnmz 
w^^nitmm\zmiLi)M^n^o z.(Dt^. hy>-jxi$f i o 6(D^-hmi£it. 
mmmi'i Q7iz^m^<Dy-hmBE\zmw^nxi^^rci^. h9>i^7.i^io 

6 ® H i/-r >mmiz\m^w,^ i data n/is^fc h y^mmn^o ^(otztb. 
mmmmmt:m^-r^hy>i^?.^o^\^j'^^y:^(Dmw^mMLx. mm\z 

z<Dtt. h ^ >i^x^ 1 0 6<D ]i y mm\z. m^mm I data \zj!t:^\:rc\^u 

>M^^TEm\zmtrzid\Z\t. V^yVT.^ l O 5 bSD^h^>>?7.i$' 10 6© 
25 ^06 (C) YyyVTs^l^^hlkJSV^yVT.^l^ecy^ 
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data \zttm b tzmm^mm izmi^t^^ z>\zLxi^\f\ 
^fthy y-JTs^ 10 5b \z^\^x. %%mm, i o 9 \z^m^tirz. v 7 vs^x^ 

^tT06 (D). (E) (C^-rilMJIIIfilK4 2 0«, EI6 (C) JC^-T^MIhI 

^fc06 (D)> (E) (c^-rm«iiii^4 2 ooi&f^^, 

10 ^6 (C) tC^t-mgSMIsIgS4 2 O^Wf^tl^CT^SO-C. 2^IIJS®J^liT«iJi 

EI2 7 (C) *#M-rsa:. ^^»f^B#(3tt^2 7 (CI) ©.t^ lC^i^$n. A 
;'3Wif^ii#{::«EI 2 7 (C2) ©J:-5{cg^®g$n'5J;-5lc, E^^x-r ^y5^^iBfiT 

15 ^tckVi. i^Flr. 02 7 (C2) lC:feliTtt. 1 0 7 JcK^Sofc«^^J&t?i 

tD'i J; -5 fc;5:o TVmti J; Vio 

02 8 (A) Id^SViX, X-f -y^^l 9 5 b. 195c, 19 5ci, 1 9 5 f , h 
"yyVT.^ 19 5a. 1 9 5 e $Wrs|5I!^*«mMlEl^fCffiS«. 0 

2 8 (A) {C^T«MlHl!?ST«, m-2i^'k\^XXti^^^m^\Z^y>7.^v'f- 

20 195 b, 195c. 195 d, 1 9 5 f j5t^>{c:7i'5. ^-^-r-Si:, ^^b^^^^ 

LT, miJiEiiic^^^nfc^mgsjiii o 9*^e»ms53i»^^i^$n> ^mgsini o 9;o^ 

^a^^ 1 9 5 e \m%<J>%M1i'^'mt:tl^, 
:;^Vi-Z?, ^^aSr:frLTA*$ns(i-^lCJ;0, T^-fy^'l 9 5 b, 195c, 
25 1 9 5 d, iiMr-y\zn.^. <10t^. ^S^^ 1 9 5 e \zm\^<DnWU.n-^ 

nTViSfcj6, h7>':^x:$' 1 9 ^ & \tmnmmz^s\:,tz-x^-^<DmM^^'tmfi 
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SrWT^. zn\t. hy>z^7.^ 1 9 5 a<D^- hnmt. ^mm^l 9 5 e{'ct 

tc*5ViT, m=f-c^'k\.T^mzmmi)mt^-^M. is.^m2% (a) 

mmnm.m^mm\zxi]r^x-:hWi^^nmz'^o z. t\mms.\i\ is^^m^a^ 
^Lxxt!■^n^m^\z^r)mm•^n^X'iy^i!)i^>T$>y). r-o^=^ c 55^ e> m 

iSi^T.^ y^(Dm^^t0mmmmm\zJsm-^nfsi\^^. 0^0, ^23 (b) 
(c) ^mmr^t. m^m^mz^t (bd (cd <Dc};e)f3^^$n, A:^tbf^ 

(B2) (C2) ©c}:^{C^^$n^.fc-5{C, BB^^X-f -y^^^lBfil-^tJ; 

15 vi. mncD^^^'pTs^ y^(Dmmmizm^-^tiu\f^o 

^tzme (A)> EI6 (c) ~ (E) {c:teviT. mm.(Dmti^:^\^ mmii^^m 

itmux^^x. me (a) \z^-rh'7>Px^io 2^v>^^:^)m\zvtt^ 
(Dm^m^^^to mi (a) mmm^^y-h-v-xr^zmmr^^t 

5. ^tcmi (B) ~ (D) {c«. mm<D^n^:^\^ (mmf)^<^^^mmW}m^^ 

25 ©;&rR]) ttl^l^T^oT, me (C) ~ (E) (C^-rh^>>'X:$'l 0 5 b. 

>i^7.^ 1 oe^p^^r^jmizbtzm^m^^t. 
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122 9 (A) \Zit. 02 8tC*b^c^^(C*5ViT\ hy>i^7.^ 1 9 5 a^p5^ 

^^mizh^m^^^to 02 9 (B) \z\t. 06 (B) \z^iyrcmm\z^^^x. 

03 1fc:feViT> ;^'f 0 4, 1 1 6> h7>i^:^^ 1 0 2, ^S^^l 0 
03 1 (A) 0 6 (A) 0-^$^JEb;rc[ElK(Iffi^-rSo 03 1 (A) \Z 

-hi^vf ^mu^o o^o, is^ijf^i^icn, 03 1 (B) (D^o\zmm^n. 

y-h$i W dt:;»C^K A;^jSljf^l^t«, 03 1 (C) ©J;p(C^i^$n, -Jr-h 

miz^i'cfj^ibm^^-^n^mmm^oh^^Kr^^Ltmm^o ^(Dtctb. 

15 ;&i5, 03 1-Ctt, 06 (A) (D—^^^^Vrz^^\ZZ>\^^XmLrzo Vii^V. 
06 0e35iOIeI8S-^07, 02 8. 03 0> 02 9 3^£OlHl^frfe, ^BJCjiffllf 

iz^^t^o ^Lxmmmnummm^^^^mm<D:^m^mn^m'^iz\t. me 
(c^i-iiiK0{c*5ViT, vs8 m^^mm) ^ vaa (sm^mM) iit, mich^ 

>z^7.^10 2. h^>i?X:5'l 0 5b, h^>i^;^i5' 1 0 6, h7>5?X^12 

25 2'Jkzfhy>i^7.^l2 6^v>f■^r^}mt'rn^i^\f\ ^tzmnz^r^^miz 

i5V>T, VssSrVddtL, Mfch^^v'X^l 0 2, h7>v^X^l 0 SbRt^h 
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<Bb, mmmm\z\im3o (ad ~ (dd (o^z>\zmmn. xtjmf^m 

{C«E3 0 (A2) - (D2) (D^o\zmm-^n^^o\Z. @2^-^7.-r y 5^^@2S 

0 6 (c) - (E) ROT 7 (B) ~ (D) (DmmwM^o:>mmz-z>\,^TWL<m. 
^r. 06 (A) ROT 7 (A) <Dmmmm^(Dmmz-o\,^Tmi 9^m 
10 \^^xmmt^o 

mi 9 (A) ~iii9 (c) mmm^m^m^mnx^^<mm^m^miz 
^LTVis. 019 (D) tt. m^m^idatat:mmnm^\zm^jb,tst^<D^m 
^^mn^mmtmm(Dmw>^^vx^r)^ 019 (e) ^-^ttgii i data srm 

15 5©y-h • y~xp^mjEti^rB^®i^^*^bw-5. sfc^i 9 (a) ~0i 9 

(C) (C^-riel^0{c::feViT, 1 1 tttf-r:tM^ffl^m«Sa^, X-fy^^l 2~X< 
u/5^14tt;^^«y^>^«|«g^Wr^#^#^^, 15«h^>v;^r$' (nf^-V^:!^ 

1 6tt^fi^^, 1 7\tm^x^^, :^m&<Dmmx\t. X^y^l 4t. 

20 ?5:*5019 (A) ^^«5I^{iJH^^^f^;&^#^iT^0. 019 (B), (C) tCiiVi 

x^\^mhut^n\tmi 9 (a) fc^p-r-scDTs^tt^BST'i). 
\i.)dy':^mnm%mMui itc^^^nxus. -eLTi^M^Tie©-;^©^® 
25 yyvx^ 1 5©y-b) {c^i^^nxvi^. #s^^i e^, h^^vXiS^i 5 



wo OJ/038797 



PCT/JP02/11355 



21 

^-fnmmmk 2 0 mt^^m. i data sr^^rsiif^ m.%m'(^) 1 9 (a) , 

(B) SrffllriTlftl^-rS. 019 (A) \Z^\^X. 7.^y^l2. X^y^l4i!}i 
:t>tf3iK>. 7.^y^l 3\t^7tf3i^o Z(D^m\Z^^^T. t^x^M^ffl^mgit 

ini i3!»ie>«^m05idata5&«m:^$n, }dy':tm^m^mmmi if)^^mmmmm 
10 2 0(D-:^\ui\zmmi)mnx\f^<. z.(ot^. t*x:tffi-^ffl^«^Mn*^e>«m-^ 

mm. I data /&^*0StnTLi^©-e, ^19 (A) XZ^T^^ \zm.mMM^ 2 0 F*iI7?li, 
II 1 1 2 tC^J^/S^tlTglinSo ^:CDt^©KI^$r01 9 (D) {C^b 
T^i-ST^^, fi^mSt I data= I 1+ I 2 OM^T^-S 3:tttm-5*l?fc35:li. 

ex:t«^ffl^m«i i3&^6mgfE*^^ni&«?)fciSFBii;iii. Q\zmM 

15 tt^^it$nTVi?5:Vifeie)> h7>i^;^i$' 1 5tt:t7UTVi§. ioT, I2=0i 
35:t)> Idata= 1 1 ti^^o 

-euT, ^>!r{c^«^Ti 6{c:m»*^«$tiT, msMi-i&(r>mmMmzm, 

(^19 (E)). Mm«SFBl0l|fi^5&W t hldJi-Si: (019 
(E) A,-^), hyy-J7.^1bifiir>hX. l2>QffS.^o ±.m\^tziio\zi 

20 data= 11+12 xh^ox. 1 1 m^m\zm'p-t^ifi. fe^mgg«»snTii'&. ^ 
1 6 \z\t. $ 6 \zmM(owmAnt)n^. 

1 6 cDM«^Fpi(Z)mfi:ii«. h y >V7.^ 1 5 ©y- h • y-xra^sji 

0 h7>S?X37 1 5/&ndata0mSS*gii-rct)&^m5l55fcTOI|JE (VGS) \Zf3i 
■f^t mi9 (E) B^), mSiEl2Ji85n?a:<75:0. ^\Zhy>z^7.^ 1 5 
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«^ik{C^>UTli§OT, I data= I 2 <i:?5:§ (019 (B)), 

^^^rmmr^o jimicm^ftjSi I data ^A;^J-r'5 ttlC^, 7.^y^l3 $:t>ll 

*3 0v 'fi^«8StIdatafC^bVi«iJ^;&>\ Ts-iy^l 31kUhy>i^X^ 1 5^:ftb 
T Vss <D:^\Pl\zmnX. iS5!l's0(i#llifiE I data 0A*J&«^7f 5. JlOi^, 

mi9\z^tmMum^2 ox\i. mi9 (a) ~^i9 (o (r^Tcfc^ic, 

^•rmMlelSS 2 0 \Z9!iLxm^mM I data ©»^iii?J^*j^7$-&§l!lf^ (m^Wl 

f^, ^19 (A). (B) \znm mm\zmnmmidata^xtit^mip ixts 
m^. HI 9 (c) \zm^) tc:^tj-f,ns. 'f:hxmmx\txts-^tifzm^mMi 
15 datafcs-^^, ^%n=f-^(DmMo^mmt>n^„ 

ffl^^$tiTVis^^in?*oT> 's.\zm^mzmi-:mm^tix\^h'^m$^(D^ 
n^n\z. '>u< th2'D(DmmMM^^m.\1:^z.t.■^}m^h^^^o fib. {i^^gK 
I data ^mm\zxfjhx\^^fs.\^^mm\z. Wi.%m^^noz.tifi'ai^x^^u^\t. 

^i^cHl 9 (A) -019 (C) \Z7TiLrcWmM^2Q<DVy>-J7.^1^\t 

tbTfciVio <1Z.X. h^>$^Xi5'l 55&«p5^-\';^.;H!O5ii^©|Hl^g|^01 9 
(F) t^r. 019 (F) \Z^\i^X. 3 l«ex;j-ji#^^mgiiM. 7.^y^Z 

2'-'7s-( y=^3 y^y^mm^^t^^m^m^ ivyy-jy^^). 35 
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T^mx*\t. X-r y^3 4 t. Vy>=J7.^ 3 5 ^M^? 3 6 tifimMWM^2 

5 iz-f ymmt. vaa (c^,^$n, »J^^«».3 i ic^g^^nxv^^. ^ 
bT§»^^ 3 6 (D-isommt vdd n^i^$n, ■ffi;&©m@ttx-r 5^ 3 e 

01 9 (F) t^-rmsiEiiiieii^2 Aomm-t.mMomi^i5m'^mts.^^x^\t. 

?5:*503 2(C*5(.iT. «gg0glin§;^|pl«^ 1 9 (F) tlwlUT, h^>v;^^ 
3 5^&n5^Y^-;^M^c:LTVi^. ^S^T3 6tt, h^>>^7.^ 3 5 h • y 

15 -:^rBics^-r§. y-;^©mmi^^i»if^^t, xiiWi^^t-^mis.^. lj&^l, 

i^viTgie (c) ~ (E) Sixmi (B) ~ (D) (DmMmm^(ommz-o\,^x 
m2o. 2i^m\^xmmt^. 020 (a) ~ei2o (o «git>o^iHiiJ§mT 
20 m^mix\i^<m^^m:m\z^^\yX\t^^o 020 (d) n-^mgiEidata^m 

(E) {f-^msiE I data ^mMmM^\zm'^Mi t^\zmmmi- A e ic^n^n 

UTVi§. ^^02 0 (A) ~02O (C) {C^-riiI8S0lC:feViT. 4 1tttfx^ 

25 «^^^@ffl> 7.-(v^A2\t7.-( v=f->^m.m^^-r^^Mw-m^^ 43, 4 

4tth7>S?:^^ (n5^-^^;p^)> 46«^*^^^, 47\mmx^^, 2(w^Jfi 
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m^x^Vs 02 0 (B), (c) \z:^\,^x^\^mbmtnmim2 0 (a) \zmt 

«^«§iiai4 itcgigg^nTViSo n?^t-;psacDh7>>^;^^4 4©y-:^^^ 

Vss {Cg^iii^tl. H W >^il^«®^4 7 ©^^4 8 {C^i^^tlTVi-S. -^-bT 
4 6 Vss ( h ^ >z^7si^4 3 :RZ>'4 4 ©V-X) 

n, fito6r©m^« h ^ >':?7. 4 a at; h ^ >>?x:$^ 4 4 oy- hm«Sfcg^i^$n 

10 TViS. ^«^4 6«. h5>5^;^^4 3R(:^K^>yX:^4 4©y-h • V- 

^^^LT^7t^^^c^i■§•«0i^Idata^c^sl;;'S:s»*a5^n•5. L;o^L'ia2o«, 

-^t^iz-^m^iz-D^^x. u^^^\-yxmmt^> E120 (a) -020 (o \z 
20 *5ViT, v^>v7.if 4zmsvy>V7sd^ 4 4<D-^-(Xtmcm'^\z\t. 

m I data ^fflUT^^g-rs. -etT h ^ >>';^iS^ 4 3 ^Stt^ h ^ >S^;^^ 4 4 
Xtimi3.^m'^\Z\t. li-^mSiE I datal I data2 Sffi ViTraf-S. 

25 g^lC, h^>i?X^4 3:S:r;h^>5^;;^i$'4 4©t>-'l'X;i»«|WIi;ii^{COViTiJi 
HJ-r^.-^-bT^-fffi^SM I data ^mmmm^2 O tC^Jtf'SSif^SrBa O (A). 
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(B) ^m^Xmrnr^o 020 (a) \Z:io\f^X.'x-(y^42f>it>\Zf3:^t. 

mn^midatsif}mnx\*^^(Dx. mzo (a) \z^t^^\zmmmm^2 5^x 

5 \t. m^(Dmmtii ti2 izj^-^^nxmn^o ^(Dtt(Dmw<^m2 0 (d) 

^LTVi§J&5, -(= ^ftSit I data= 1 1+ l2<Dm%X$>^^t\fno^X%f3il^^o 

^mmm4 ii}^(E>mm.i)mnitbibrcmm\z\t. mmm^4 6\zmM\tui^-^nx 

2=0tf3if). Idata= 1 1 t7a:§. 

10 ^hx. m^\z^mm^4 6\zm^tmm-^nx. ^mm^4 6 0nnmm\zm 
^mf)^^c\tc!^^ (02 0 (E)), mmmmom^mw t h\zfs.^t (020 

(E) A^). hy>i^7.^4 3RUhy>z^X^4 4i!)^:t>LX. I2>0ti3i 
-5, ±ieL/fcck"5 {C: I data= 11+12 X$>^<DX. 1 1 irAmzm^Pt^f)^. -fe^ 

15 ^*mT4 6©M«S[F^l0m^^tt^ h^>e?Z37 4 3Jt(:;h^>>';^^4 4© 
y-h • y-XFBl«ffii:;^§, ^(Dtctb. Vyy-J7.d'4ZmSYy>P7s^4 4 

h • v-7.Nimmimmo)n.m. o h ^ >>';^:s^ 4 4 i data (Dmm^ 

mtZ.tifi^^:btz.V!t(DnS. (VGS) \ZU^^X. 4 6 H:fett5mi^© 

^a«^tte>tX^. ^LTm^^cD#^«7T^<h (02 0 (E) B,^), «giE 
20 1 2 «ggn;5: <;S:D, >v';^iS' 4 3 h ^ 4 4 
LTViSOT. I data= 1 2 (1112 0 (B)). 

^viT, mm\zmnm^ i data ?:A*-r^«)f^^0 2.0 (o ^m^^xmmt^o 

n:/S:VGS*?«jt$nTViSfe«). h^>i^7>^4 3RtXh^>>';^^4 4tt:t> 
25 hX^^y 11^4 7 3&ie)fi-tmSgIdatatC#bVi«gS*«SEn-5. iin{c:J:D, la^ 
\zmnnm\da!baiifiXti^n^. Z.(Dt^. h^>>?X^4 4<&figiRl^glg&lC::feViT 
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mmt^o mmmm^2 5\z^n^W}mt. ±mvrcmi^tmcx$>^(Dx^cx 

\tfStm^^m-t^. N y >z^X^4 3 Rl^ h 7 >i^X^ 4 4 O"^^ XffiWiU^ t. 
10 C&-fm\Z tfx:tffi-^ffl5tmM4 1 lC:i5ViT^je$n§m-^«i56 1 datal tmM 4 
7 \ZWLn^mnnm. I data2 iltS;^^. M^O^BjS.'^tt, h =7 > vT.tS' 4 3 RtJ? 

ji^«h^>>?Xi5'4 3 0W/Lffl^, V^>-J7.^4 4(D^fLm^y)hi<^< 

15 ^ I datal ^±^<X^^-i)'^^Xh^, dOJ^-^, I datal XWmjm 

02 0 (A) ~02O (C) \Z^VrcmmmM9^2 5<0\-y>^^7.^^4 3RZ^^h 
^>>>7.^ 4 4\tn^^:^)mx$>^rcf)^. ^mm^Wm2 5(Dhy>i^7s^4 
20 3:Si.Uby>>^7.^4 4^D^^:^-')mtLXh^\^\ <i:iX. hy>V7.^4Z 

021 {C^BV^T. 4 1 >;/5"4 2 ttX-T 5">i:^ati$;^rT'5¥ 

«*t^^^. 4 3, 4 4«h7>';?XiJ' (p5"^^;H!). 4 6tt^a^?^, 4 7« 

X-1'y5='4 2t, l>^>'i^;^:$'4 3. 4 4 ^ 
25 4 6 <i:;&t^«|sIiiS 2 6 fClB^T'g)ttmieI^<h-r-5. 

TP9-^r^)m(Dhy>z^X^ 4 3 ©y-;^^i®tt Vdd {Z^M$tl, H W >Mii^ 
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vdd \zmm-^n. >mm}mm4 ? 4 s ic^i^^nxvi^. ^e-lt 

^4 35.a^h7>>^7.i5^4 4©y-hm^itCg^^^nTVi§. ^«^^4 6«, > 

0 (A) ~^2o (c) tmcw]i^^nz)(DX':i^x'\mm^'^m-r^o ui^mm 
10 mmm^$&^wt^t^m'^\z}ts mi (b) m3 2\z^-tmmm^0^iz-rti\t^ 

data tmu±t^<Dmmmm\zmn^, m^^mx^t. jtmM»c43ViT^;t$ 

n^m^mmidaitait. mmizMn^mmimi)mci:$>o. mmm.w\zmn^ 



15 nnL\>y>i^7.^<Dil^^/'^yy'¥<DBmit^i1ris.\f^, 

5Wi# (.m^mm m-^ommnm^^m^^^xmrnizidata^xti-r^m 

rcfzh. m^W}i^txtimf^^mmiznt>f3i\,^m't\t. ^mzi-D<on^mm^ 
^istt^fcttTfecbVi, f3i^. 02 8 (A). 02 9 (A) (DM^mmmt. mi 

25 ^o:kt^^mu^ztu^^\t. mmx$>^. i£.rz. me (b), 029 (b) cd 
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■^f)mf3i^:it&.^\t. mmx'h^o osd, mii (a) x'\t. hy>i?x^<o 
y-hi^ w f)m^mi^mtxtimi^mri^uy). me (b), 029 (b) hu. 

I data H^{c8lEnsmgit<£ftitfC^;^§II tiO^tii^S. ■fib. 2 "r^ 
iE5S7iji-^«tt I data •^mmzmi'^^ Z. i:j&?ilL Vi. 

me (A) 0^vf3im^ 9, 03 1 (a)> me (b), 02 9 (b) 

20 tuE) -e«, i*0fi^^jrt fc2:3©«Ma^iPis§$i8:ttT, -;^o«giE 

izidata^xijt^mi^ (xtimm ^ffz>ztf)m^b\,^ztit±mi^rzo z.n 
\t. m^W}i^tx-:hmf^tt:mm\znozti)^mm^rctbi!$>^o ^zx^mmo 
mm-n\t. ^mmomnmmmmmzMm-^ti^m2\z^vrcmfmm^4 200 
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mm,m^x\t. m^mmm.^^ointim'i't^^xti-^n^mmz^ox. n^m^^ 

mmmm^42 0it. ^"Tanj^^xti-^n^mmnmz^^mm-^n. ^i^b-A^ 
10 ^\mm-^n^m^mm^xti-^ti. nm^mm (h*x:tm#fflmjS) \zitmvrc 

t^^mm^ i33t ^^-t^mm^f^ 1 mmmm^^ 4 2 1 2 m^^iniiigs 

15 4 2 2tC*g^T-5. 

^lS8lEillleII^4 2 lX\m2nm,mm^4 2 2X\t. ^"^a^lft-VXXiJ-^n 
^mmz^-oXX^y^l 3 4. 7.-(y^l3 6'^^^>tti^o ^tc^'l'd^^ftV 
xmmm^^Xt}-^tl^iSmz^oX7.-(y^l 35, 3 7ifi:t>t1S. 

20 UTmgit (fx^ii^ffiiigit) ;o^*#ii^$n, mmmi"! 3 3 citw^Jt$n§. 

1 3 7^:a-7fcTS. -e-STSa:, 3 3 tm^oa^^j^^^^^tlTViS 

25 i/bfe. h^>i^7.^1 3 2«> M^mSii I data ®::'c#$0«SK^SiE-rig:tJ<&t)Oil 
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5 ^j'^yy^o^mm^mmiyx. mmizi5\^^xmn^mn<D±f^^mmx^^o 

ms (B) C^JViT, T.'T'^^'l 4 4~7.-r«y5^1 4 7 i:. hy>i^X^ 1 42 

l«gSMlilK4 2 1 X«m2mtJgjg|HlK4 2 2 
10 ^im8it^lHlK4 2 lX«^2mgl?raiS4 2 2X\t. ^"Ta^it-LXXtJ^n 
^mmz^-oX7.'iy^l4 4. X-(v^l4 6i)^^>tf3i^. ^rz^'i'd^:^\-L 
XmmBfi^iE>Xti-^n^mn\Z^^X7.-( y^l 45, 7.^y^l4 7i)^-t>t.l3. 

^o-t^t. mmmzmm-^ntz^nMUio^ifi^. ^I'h^^hxm.mi)^ 
m^^n. mmM=i-i4z\znm^^n-^n^o ^tx^x^mMUi 0 ^t^^u^n 

15 Sff^mSSt I data ifi V^y-JT.^ 1 4 2 0 K W-f >mgSt^b < iT', ^»5| 
^1 4 3fcm?^75^*«jt$tl^o ^Si^JT^-r^y^l 4 4, 7.-r';/5"l 4 5;i)^';f>i:;5:'l> 
Vyy=J7.^l4B(D^'-V''J-7.fiimSyGSt(^0VtU^(DX. Sii6<J 
lCh^>>?X:$' 1 4 8«:t7lc:J&5. 

20 14 7 ■^•ty\Z-t^. tot^t. ^mm^ 14 3 \zm^mM. I data ?&^«i$$nT 

vis^cfe, h^>i?7.i5' 1 4 2ft, ^t-tmsK I data \z^\:.fz<Di^^-^(DmM^m,r 
m-h^h'D:it\zis.^o ^hxmz7.^y^iQii}^mm.^mzti.^t. s^^c^ 
'k\^xmwmzim,-^nfzmm\zmMMm,-^n^. zot^. hy>z^7.^i42 
©y- hmjEtt, mmm^ 1 4 3 1 j: mmo^- hmBizm^-^nx^^^rzsb. 
25 h 7 > '>*x ^ 1 4 2 © K k-r >^^ic ttffi-^mgit I data \zm D H K 
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7.\tmmui!itf3.<f3.^o ^©ism. ^mm'f-i4s\z^m-^nrcmm^hy>i^ 

7.^ I 4 S0:^\Zh^m-^n. hy>-J7s^ 1 4 Bf)^!^mmz:t>\Zf3i^. CI JIT, 
5 h ^ yi^X^ 14 2, 148 M^^iJlC^gg^tl, 5.05Vi©y- Hj^^igg^nTVi 
•5. feX. h^>i^7.^142, 1 4 8ttT;i'5^'>-*-h0h^>i;X:$'<hLT»j 

dZlT, 08 (A) tt, ^6 (A) fCjttbT, l^^d^&jiJPL-fe^^fCffi^-rS. 
08 (B) ^6 (B) iZMVX. ^J-d^mmVtcmfSL\Zl^^t^o Z(D^^ 

15 \z. 7.^y^^mm\zjmvxmiEt^^tiz^^. ^=f' d ^mMVfzmmz^m 
bwso m2o:)f^immMm^4 2ix\tm2mmmm^4 2 2\z\t. 2 
•D(D7.-( y^^mmzmmT^^itx. me. 7. 028, 029, gisi^itic: 
^vftmmmmmom^^BM\zm^^:iti!)^xt^, 
fsi^m 2 X'\t. 1 *©M^^ \zm 1 m»i£ii^iHiss 4 2 1 x«m 2 n^ii^iHii^ 4 

20 2202 c»©«MisiK^^r'5«Mieig§4 2 0 ^mmcm^^^i^rzf)^. *ig 
Bj«iinciS5t^njs:vi. 1 :^(Dm^n^t\z3-o(Dmmmm^4 20^ 

g!t^ig^-r^ck"5tbT%)j;vi. i^(Dmmum^4 2 0iz\t. itf-^h 
m^4 2 0 fctt. 3 hm<D}^y'^m^m^mm,m^m\'^xm^mm^m^-r^ 
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5 i;Vio-?-5-r^t. ^J^m2JC:feViT«M[HlSS4 2 1 >6i6#^j^$n-om»4. 
9Ai:LT, m»,iHli^4 2 2;5ie,#^i^$n-5mggSr5. lAt-TSi:, yU-A 

miznmmm^4 2 i&cKm^iiiiEigs4 2 2oa-^i^i!)^-:^i,^^^mmi^^n 

10 (USSOJI^^S) 

mmu4 0 2^mu mm^4 0 2(Dmm\z\i. m^mmmm^4 0 a, ^10^ 
15 ^mmmm 404 sDt^ 2 ©^s«iiKi!jiHigS4 0 5 <£rwr-5. 015 (a) \z^ 

ViT«, '®-^||®[®i@?§4 oat, 2M(^^^MiblHll^4 0 4, 4 0 5 SrWUT 

4 0 4RJ)^^2©^$|^«j|iISS4 0 5(I{i, F P C 4 0 6 ^^bT^gPd; Dffi^ 
20 ;^)^*#^*&$n§. 

^ 1 <DM^^mw}m^4 0 43s^t;t^ 2 (D^^nmW]m^4 0 5 ©st^ico^^iT 
015 (B) ^m\^^xm,mt^o mi(D^^ummm4 0 4Rxj^m2(DMmm 
mm^4 0 5 5^7 h 4 0 7 > Ay 7 7 4 0 8 ^wf*. srf^^ffij^fc 

Iftl^-rsi, ->7i-ki;;^i5^4 0 7tt, ^Dy^M^ (G-CLK), 

25 (S-SP) RXJ^^Oy^R^lRm^ (G-CLKb) {CtJ^oT, ii^+>->yU >i^Aj|/7.* 

m*«. t<^'^;^yy7 40 8xm^^tircD->:f^)>if/vi^x\t. M^Wzx 
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n^mmizit. m\z^^mf}^ ^^^mm i data j&s»ti^^nso 

LrcmmzLxh^i^K u^}\^-yy^^^^mmr^iit\z^'DX, ^mm^^± 

m^mmmm^4o 3a)mmz::)\,^ximTiz'^mr^o ^rz:^mm(Dmm\t. 
^m<Dmmi. 2t^^izm^^t>'^^:Lti!)^-^mx$>^o 

(mmo:)mm4) 

^mm(DM^x\t. mi 5 ca) \z^Lrcm^umm^^4O3<Dm0SLt^<DWi 
10 mz-D\,^xmm-t^, :^mm<D^mx\t. 7i-u^mm^^xiti\£yh(D'ri^^ 

)\^mm^^^nom'^\zm^^^m^mmm^4 0 siz-Dif^xms (a), m4^ 
m^^xmrn-r^, 

ms (A) \z\t. 7i-umm^^xitiEyh<Dy'-:^^jmmm^^nom^ 
iz^i^^mn^mmm^4 o s (Dumm^^-to {1^11^1*111^4 0 3 it. i^y h 

15 UPX^418. ^y^lBl^4 19^mT^o 

Wii^^mm\zmm-r^ t-yyhui^x^4i8\t. 7 u y 7 □ y y mss (ff) 
m^mmm^xm^^n. ^uv^m^ (s-clio, t.^-h/wpx (s-sp), ^ 

(S-CLKb) d«A::^$n-5. ::n60fs-t®;5^-f 5 >^tC^c>T, 

25 tfx:tff^ffl^mggii 1 0 9 xwifL^rik.m^mm. ( tx^tOTtc^a^) ^ 5^ 

0^4 1 9 tC*5liT«^it-r-5. 
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5 (i + 2) mE<D3:^<D^^rmO)mm(Dm^MmmM^4 0 scDmrn^^To 

yy^m^4 19\t. m^tiZX^y^4 3 5. 7.^y^43 6. fimislK4 
3 7. m8SiiIlIK4 3 8RCXX<y5^4 3 9$WrSo T.-i y^4 3 diti^y hU 

5^4 3 6, ;^-r^y5"4 3 9 «^ u/5^/'?;W;^{Cck OSO^^tl^. 
10 ;&:feX'f'y^4 3 6i:;^^^;/5^4 3 9 fC^SVifCSfeti^cffi^T&SA^^ns. ^ 
«gfiijilHll^4 3 7RUtmmisli?S4 3 8tt, -^ErTtitg^ft-f^^ff Vi, ^fe 

^*0, «SSil^lHlgS4 3 775tig^«if^<&LTVi^<>:#f3, l^l^fc. mMlHl?S4 

15 i^®sg»f^iA;^»i^iHii^{cT*#sfcise), w^mmznf^^is^\ix. wmz 

^45> b'x:ti^ (video data ^) *^&#^ii5&$n-5ft-^m«Stt, M'fitm^\Z^ 

nmwmA 3 7Ri;msiEiis08S4 3 8«. m-Q.-^i^\^xx'h^n^'^^\zii 
mm^ti^, •^tL^mwm^4 3 7j^r/Q«i5ii?§4 3 s \z\%. m-^^^-kx^x 
fx^^ immm \z^m^tifz\L9irm^m^mmM\^9-^m\^xwL'^^titz. 

Wk (m^mSitldata) 5&i«^it$n§. ^\.X%WLWm4 3 73^tX«giEilIlplj^4 
25 3 8 m^mz^m,^tlkMm}iOf^\Z\t.7.-{ y^4 3 9«tt^nT*50v MI2 
7.-(y^4 3 9<D:t>X\t:ty\t. ^y^/Vl^XiZ^CMm-^tl^o 
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\t. mMWim^4 3 7 x\tmmmm^4 s s /j^eii^tcji^msiE i data mti^ti 
I data mti^n^. OS om8SiMiHiss4 3 7msm.mMm^4 3 s -^m 

>if/vuxt^xtj-^n. ^ij\z\tyy^/vixf}ixij^n^o mmmn'f--c\t, x 

MMni^Ttt, m^mmmwi'(omtiit^^^^?>xtj-^n^mmzj^^T. m^m^fp- 
x\txtimip^nvo 
nmmmm4 3 7RzsmMMmm4 3 8\z{t. me. 029. B128. m3 

m^mi^^n-oTi^^^f)^. z.n\zm^-^nrs.\^\ m33\zmt^z>\z. mm\zm^ 
^^mitiii 0 935t2^gBll;^nTVi^5&s. e:©2^©ifx:tm#ffl5tmiSiliic^^ 
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10 c©ii^(Z)|Hij?S0*, 03 4ic:^-r. 

15 0|sISS*«^-r5iIt75«-t?^S. t>L<«, me (A) ©f^t)OtC, S7 (A) © 
mSit^lHlK4 3 7S:t;mMlBll?S4 3 (C) 0^z>i3i:hU>h 

s.y-m^^mmvrcm'^iz^^^Tms 6 ^^i^^xmmt^, 

20 06 (C) (D^vUtlU>hS.y'-m^(D2'DOhy>-y7.ir\Z:i5\,^X. t*x^ 
k*x:t(l^ffl^mS!Eail 0 9f)^^yy^m^\zmn^m^t:s ;^#<-rSJlt*«T . 
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:tf$n-5«»«eo}0^?a:Vi<k'5Jc-r'5lc«. ifE2O0 ^^>>'7>^S^©i|#^4*^■€- 
10 5oTVint*iVi. O^Os 06 (C) <D^vt3itlU>h5.y-mn\Z^^^X. ^ 

- vnmimmx-ib^ 2 vyyvT^^Wix. mwt^':>x\^xwi^\^. y- 
^'{^(Dn^tJs.'Dtz.vvyvTs^iL. x-nm'(^(m\z^m-^x\^Yyy=y7.^ 

^6 (C) a^i:.o1S.tiVyY^'7-^^\Z^\^X. hmSd^^ilTfe 
-5 2r3©h^>vXi5'tt, 2-::)Oh7>-:^XiS'©#'l4©tie)^^<&}¥$A^fcJ6. 
20 ia^bTiBfi^n^o 

MHISS (miiiEi^lelg&4 3 7> 4 3 8) (C^Stt-SHS (C) O^ofltiVyY^y 

-|plK©2o0h^>>^7.^tc:;feViT, H^c^igg$nfc;^©h^>'>';^^ow/ 

25 XWa) iCfS. ^-Sf -Siim^lHlgS (m0iEiIIlHl^4 3 7> 4 3 8) {CcfeV^Tm 

wm2mzn.^. ^^r^t. ^dy'^tm^mtnmmi o s-d^^it. (2xp) 
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^tMmm^±^<rt^ftib. m&M^ (m«iHig§4 3 7. 4 3 8) (om 

10 ■tmzn^:itf)^-vtx\,^^z.t\z:/3i^o ^^mmp^iz^^m^^^^u'Dm-t. 
^mi)^:k^\^^t. mw-<^n^m\z-r^z.f^^i!^^tzsb. m'^m^^-\-^\ziiz. 

^fSioZtii^'V^^bo ^1^^\zi3i^m\z. mMWii^^nz>mmi!}^ 

15 iEm\zn3;itf)^x^^o 

fcfe*u ^6 (c) 0^3f3iiiu>h^^-mmz:iD\,^x\t. y-hmmamm 

20 <Dh^>i^xi$^mxmu^mizwt:^t^!it\z^f[). mm(D:kt-^^^^^;iti!)^ 
m^z^^-t^, 

25 ^6 (A) <D^f>f3im^^m\^^^m^\t. m^mipo^mizt^n^mmt. 
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i^7.^r$>^o j;oT. hyyi^ 7.1$' moil ib-z>t<Dmm\t. ±<§i\>m^K ltz 
5 6 (c) oj:outiu>h^y-m^^m>x. ^r)iEmumm^iiif}Lrz\f^^^ 

c:©ct-5{3, TOe^yh (iH^hs) moymmmm^iziDi^^x. me (o o 
10 viT, 06 (A) (Dx^fsim^^m^tzm-^o^m^m^. S4 8(c*To 

04T?«. 0 3 (A) (Dmmz:^\,^X. 02 ©lelgS^jiffi Lfc^-&tC::>ViT^'^ 
fc. i^ViT> 03 71C«, 0 3 (A) OlHl^lC*5V>T, 0 1 ^HSSSiiffl 

15 03 7 (A) (C:feViT> tfx:ti^35>e>«&$ns If (fi^mgg) tt, m 

(A) <Dm0si^^r^m^iz\t. m^mm^<Dmmwii^i!)mtD^rz'^. xijmi^ m 

20 t^i, '^\^^xxi]mf^^noz.tiz^io. .m^m.m^mmr^::tiiix^^, 
03 7 (A)T?«, 7i-u^mmm^x\tnfy ho^f'i^^jmmom^^mL. 

^tz. ms9\z\t. 03 8©iei8Sic, 06 (A) (Dm^^Mmvtzm'^om^^ 

m-t, 04OfCtt. m3 8<Dm^\Z. 06 (C) ®lHlK<£3iffl Lfc^-&©|HlK?£^ 

• 25 -r. 04 iict^, 1 hm(DmmmMmz\m6 (o ©eh^^jS^l. 
2iiyhm<Dmmm\Bi^\z\tm6 (a) ®iei%*3ifflbfci^'&oiHij^<£^-r. 04 
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tsthnmifim.<U'DX\y-^o, ^(D^^Dum^^. mzi (b) \z7F-ti^o\z. m 
mu4 0 2\zw.m-^ntz^^m^^^x^i§ir^z.t\ziiy). mm\zm^^x-h-t 
^m^^^<t^z.}iti^x^^o ^©i®-^. mm^A0 2<D-^mii-^m\z^\m(r> 

^Xti-t^mm^'f^^Z.t.ii^X^^. 03 7 (C) \Z\t. 1, 2fTB®*fffiiJtfc 

m\zmm^ntz^wmmm^(Dmt}W.miz. ->7 h v^^t.^ aikdt.^- vn 

)V7s (S-SP) Sr^T. ^3 7 (C) {ClB«i0M®ck-5lc:l«j{t$-B-^;i 

15 mmmmx^. mm\zm^^xtit^mm^&<-t^^iii!}'^x^^fz}^. mma 
^Tz. ^^mMomw^mwiM^iz^^^x. "7 y^izmm-^ntzm^mmmz-Di,^ 

20 (MmomWtS) 

^^m(Dmmx\t. mis (a) \z^Lrzm^mfm}m^4 0 3(Dmmiim0^t 

xmmt^o 

25 03 (B) {c«» zy^yhoy'i^^jmm^^^fTom^iziii-f^m^^mWim 

K4 0 3O|itllS0$^-r. 'ff-^«l^i!»laIgS4 0 Stt, 5^7 hUi^7.:$^4 18, 
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5^[Hiss4 1 Q^w-r-s. 

mi^^mmizmmt^ t. v7 h uz^t.^ 4 1 s 7 u □ y zfmf^ (ff) 
mmmnm^^xm^-^n. ^uyi/m^ (s-clk), x^~h/vix (s-sp), 

Uy^R^m^ (S-CLKb) -d^Xt^n^o iine)©<I-t®^<5>i9'(Ct!£oT, 

'>7hl/e^X^4 1 8 J:Dai:t»$n;/5:+h>yU>W;i^7.«, yy^m^4 1 9 
\ZXtl-^n^o yy^m^4 1 9\Z\t. 2 e^;/ h©x>'^;Utfx:t{l-^ (Digital 
Datalv Digital Data 2) ;i)^*A:^$nT*5 0. 1^->7°'J >iJ7V\Vl'7>;5^*A:tf$n-2)^ 

10 1 tf-;; h©xv3';i't*x:t^i^tt. 1 fc*';/ hffl0t'x:^m-^ffl^mgiEi^ 1 0 9 

Mv h^. 2 If y hffl©b*x:tm^ffl^mM 1 0 9 1?|g^$tlfcfi^«JJS (tfx 

15 ^ y 4 1 9 Ctt, ^ 5^/t;U7.*«A:^ ^ n, ^ y 5^IeI!?S 4 19 {'■^j^ 

$nTVifc2t:y h©T'>':$^;i'b*x^fS^ (Digital Data 1 , Digital Data 2 ) tt, 

^ViT'^^;/5"lHl¥S4 1 9 0^^$:H5*fflViTra-rS. HSfCtt, iytmi)^^ 
20 ( i + 1) ^J@©2*Offi-^^Oji3a©2 t*«;/ hOxS^;5';H5gi)l^^?:fT3m^^ 

mW}m^4 0 3 ©mmssr^-r. ^fd^^^tc. 02 ettt, i m^H)^^ ( i + 1) 

25 -g-tC^ViT^-r. 

@5tC:feViT. ^^^0^4 1 9 tt, m::t\Z7.^ 3 5 a. 7.^y^4 3 
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6 a, m^mW4 3 7 a, n^mm^4 S S a&U^X-ry5^4 3 9 a^&Wr-So 

^fe^jjrtK7'r^y9^4 3 5 b, x^y^4 3 6h. mmmm^4 3 7 h. mmu 

m^4 3 8 hWT.^ !y5"4 3 9 b ^^T-So 
X'fy5"4 3 5 a. 7.^y^4 3 5 b tt'>7 h kvX^ 4 1 8j5^SA:^$n-51^ 
5 >yU>W;PXlCJ;oTW$n^o ^feX-r^;/5^4 3 6 a. X-(y^4 3 9 a> 
7.-r y5"4 3 6 hm^4 3 9 b«^y5'A;i/7.(c:J:0$iJ^$tl'5, 

35::fe:^-f •;/5^4 3 6 at7.^y^4 3 9 a {C«SV^tSfebfc{I-^*^A:^$n 
So -e©^^, «8S2lIlHlS&4 3 7 aRi;mMiHli^4 3 8 a«, -:?&l?«|g^»jf^ 
<&fTVi, ft&:;&TttA:^3llf^<£fT'5. t.ftX-{y^4 3 6bt7.^y^4 3 9b\Z\t 
10 SVillR^bifeM-^j&^Ar^J^tl-S, mM^lfiI?S4 3 7 bRi;t||gigMlHlliS 

4 3 8 b^d:, -:&T«^^l!}f^^fTVi, ^■:^-^itXi]W}iP^ffVa 

O^O, -118^^151^4 3 7 3?)?|g^i!ifP^bTViSi:#H, l|«iaiI5IK4 

15 fT5C:i7&«T^S. 

tfx:t^ (video data i^) )6ie.#l^$tl5li-tm8S«, Iff^tm^iZ^ 

#«gSMlaIK («gSEjlllHl?S4 3 7 a, 4 3 8 a, 4 3 7 b> 4 3 8 b) 
a, Jg^bRt/t^sg^c #mSiEMl5IgS (mM!ili^4 3 7 a, 4 3 8 a, 

25 4 3 7 b, 4 3 8 b) «, j^T a *in-LTA;^$nS{i#C J: O^^SnSo ^tz. 

i^=^h^iffLxi^y':tm\zmm^nrz\fy':tmnmmni^Mi o 9*ffl^iT^)t 
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437 bRC;«giEitSIMlK4 3 8 b (CJ; t)«Jt$nSo ^ LT^-mSiiilllsIK (mSIt^ 
5 !HlS§4 3 7 a. 438 a, 437 b> 438 b) tm^mzmm^nrzmmt(Dfi^ 
\Z\t7.-(y'^4 3 9 aRUT.^ y =^ 4 3 9 b35J^lt^tlT:feO, m^7.-(yJ-4 3 
9 aRt^X-f y5^4 3 9 b®:t>Xtt:t7tt^'y5^/'^;i'XlC<fcD$!lSI$n§. 

37a, 438a, 437b, 438b) ti^ibmm^mnWSimtl^tl^, KM 
10 (Clfx:t«^)6^BSfi^©<i:#{C«, #mi!5i!ilHl?S (mMlil^S 4 3 7 a, 4 3 8 a, 
4 3 7b, 438 b) «jSi<£:giiTig:^S:WbTVi?5:Vi©T®^^0agSilioSn 
:?*06-fli!iEililElg§ (mSi?MK4 37 a, 438 a, 437 b, 438 b) 

«, -^mm^mrmti (vgs) <£tf5^:*-ft^icj:e)titai$n, jiim'^m^-rs 

15 1 tfy hfflomaililHl8&4 3 7 aRrKmaiJ!IlHlgS4 3 8 aOVi-ftlJ&^a:, 

2 tf^>/ hffl©m8Si^iHFifS4 3 7 hiS(.zsmmmm^4 3 s b^vi-rn^^^^io^fKo 
«jfS*^ mm^^z^. mmiz^m-^ntzm^mizmn^^tiz^^o 

1 tfy hfflCDI|ggailsIgS4 3 7 aRt;«gitMlHlK4 3 8 a(DEt>^mm^mf^^ 
20 M^n^o 2 tf«:/ hffi0mi!5iliIelK4 3 7 b5.rJC||»,IeIgS4 3 8 btCMbTfe, 

SOtt, mfiSif,lHlgS4 3 7 a-^«8SiilSIeIK4 3 7 bii^6mm(D:^^mn^^^\Z:H 
ViTTfeS. hfzffi^X. ^Ot^C, mai©::*:^^*^ ^tT^y hlcJ^^SbfemSS 
25 fittc;5:oTVinJi.fcVi. 
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yy^m^\t.mz:tiZ7.-(y^4 3 5 cJ^-f ^;/?-4 3 5d.X-r»;/5^4 3 6 c, 

n.mm^^4 37c, mmum^4 3 s cRz^7s^y^4 39 c t^^-t^, 

5^4 3.5 c, X-(y^4 3 5 dtti>7 hWi^XiS'4 1 8 j&^^>A:tJ$n§U->7*U 
>i^/i;i/Xt<koT§!lP$nS. ^^cX-ry5^4 3 6 c. 4 3 9 ctt7^7 5^/t;UX 
5 lc<kt9W$n^o 

i^*57.'ry5^4 3 6 c <i:X-r^y5"4 3 9 c (C«SlilCS^toU;^cfi-t;&^'A:tl$n 

5, ^a)^M. mmm.m^4 3 7 cRt;msKas©?S4 3 s c«, -:;^Tr«ig^»if^ 

^rfrVi, WT«A;(J«}f^^ffp. *rcmgSMlHl^4 3 7 c S.D?mMlHll?& 4 3 8 

43 8an, mm^m^mM^miib. xtimi^^ff^xi^-i^, z.(d^o\z. mm 

(06 (A) Ttt, ^*^^l 0 3lcfflS) ig^kbJ5:<35:§. :i©«t3 

n^mizu^t. m^mr^^-\-^\znxrz::tizf3i^c o^o, A:t>i!)f^Bt(c, ie 
^mi^^mm4 37 c, 4 3 s cn, j^te, ^?bRrxis^c<£^f 5. 
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mmm^4 3 7 c> 4 3 s ctt> i^f-a^^Lxxtj-^n^mmz^omm-^n^o 
m^^ntcmm (ii^m^idata) fimm^n^o Ts^fei e^;/ hmRzS2 \lv vwi 

5 4 3 8 a»CJ:O^Jt$n§. -eUT^m«lHl8S4 3 7 a, 4 3 Zah'^^WiZ^ 

10 m«EMIfiI8S4 3 7 c, 4 3 8 c m§iE*SiE"rtg:^*WLTVi^Vi®T®?^^CDm 

^figitn;^Vio oSD#«^ffl;^4 3 7 4 3 8 -^m^^gitTftg:^ (V 

agiHigSTtt. mw,mmf^M'?(omij^^f)^^xtj-^n^mmz^^x. mMmf^x 
d ;iTia 5 ic^-r^m«iHigi. 02 etc^f^iigiiMiHis&iw. me (a) cdj; 



) 
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5 \zm^t^o 

'^\z. msizmr^nmnm^. mzeiz^-t^mnrnm^izme (o <d^z> 

m6 (C) 0^^fi:fyU>\^^^'-M^(D2^(Dhy>z^7.^\Z:io\^^X. hfx:^ 

10 m-tffl^mMini O9izmt^-^nx\i^?>:^0\>y>i^:^d^\zit^x. mm\z^i^-$ 

fsi^. me (c) 0^^fsitiu>h^'7-m^iz^^^x\t. ^-hmmf}mm$> 

?^vij;5(c-r-5tc«, mB2^(Dhy>p7.^0^m^^^^x\f^nit^\^>o 
0, laa (c) (D^^tsi^u>h^y-m^\z:^\^^x. ^-hmMi)mm$>^^^\t 

25 m^6*Jl-S^:^nTVi-?)2 0©h^>>?;^i$^FB^T, ij#tt7&t-e5oTVin«^Vi, ^* 
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m^. me iC) (DJ;5;5:;^V>h5 7-lHlSSJc:feViT. y-hms*^^)i&§ 

10 0imfmm\z^^^mis^(Diz^-^^F tr^o ^vxmz. mmmm^\z^n^ 

:^U>hS. ^-[USS® 2-D<Dhy >-JX^iZii^^X. mB\zi^^-^titi:^<D hy> 

/Lfit* ( 2 X W a ) {rfS. ^^-r-S <J:^m«lHl?S{c::teViT«SiEM/&^ 2 fglr;fe§. 

1 0 9 (lify hffl, 2 bf^;/ hffl) fj^^bit. (2 

15 xp) xtt (4XP) ©mw^^i^^nsiiiicjiSo ^v-r^t. 
^mw-<iEm\znv z. tm^^. 

l*©m^^3:ilC4t3(DmgitillHl?§ (437a, 4 3 8 a. 4 3 7 b. 43 
20 8 b) 02 6lC*5ViT«l*0{i-^^c:i:{C2:?CD«2Sti!ilHl^4 3 7 c, 43 8c 

imn^nx\/^^. 

^bT0 5tC*3ViT^mMlElS§ (m?^2ilHll?S4 3 7 a, 4 3 8 a, 4 3 7 b. 
4 3 8 hCOm^mmt. 02 6 {C^-r=&m8SlliIelK (mgiEiIiIeIgS4 3 7 c, 438 
c) «, 06, 7. 029, 028, 03 l;^i:lC^i^-r«glfllS0K©lHl?S«lJ«*e 
25 ^\zm\f^^Z.t-i)'i^^^. ^nMMmnA2Q\t. ±X-'D<D-j3^<D^^m\i^^tc 

nxis.<. ma^urnhxh^^'^. 
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isi^. mMWii^(Dmo)mmt\t. k*x:t«^ffl^mMi os^j^e^s&^nsm 
20 ^6 (A) (D^vum^^m\r^^^'^\t. mMW}i^(Dm\zmn^mmt. 
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5 \tmn.mzm^-^nx li-s h ^ > vt. *'>^ < a: t> 2 lt^s o . me 2 

5&^^^oTi.m«J;ii. ::>*D» ^6 (C) (D^of3i:^U>h^y-m^\z^\^^x. 

15 j;vi. if-hnmi!)^^m^^\^^\tm^mzmm-^nx\^>f3.\f^hy>i^7.^mx. m 
m^^^r>x\^^f3i<x%. m'^mmz^'ox. ^^om^mmmzi^iyxm^tim 

mn. me (o (D^vfs.ijuyhs.y-M^iz^ii^x. ^'-hmmf}mm$>^ 
vittm^Wfcg^^^nrvi^ 20© 20© h7>i?x^0#tt© 



i 
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^OX. ^(D\t^-Dnm\ts 0. 81 tfs.^, ±^}iyvomMmm 
10 JStt. Vy>V7.i^om^t'^t>-f'b^\z\t^^\^Xh.^<D^mii^±^<^XL^'^, 

h<Dmmt. mmmf}^±^^^(Dx. wt&wif^^n'D<D%. mBx$>^o -is. to 

15 Vi. 

(D^outiu>\>s.y-m^^m^^. ±^):fy hm(onwmmzi^bx\t. me 
fflv^T, mmm^:k^<'r^zt\t. m^x$>^. 
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15 0 6 (A) ©J; ^;^IsIi?&<£ffiVi ^^«if^oi^Mns«diESr;*c 

i3itiu>h5.'7-m^^m\^\ ^^iEmtmm^mt!htc\^^^»x\t. me (a) 

;^*30 5 tC*5ViT> 1 tf «y hffl<Z)lf xrtffi-^fflMM 1 0 9 1 tf «y hffl® 
tfx^i^ (Video data «l) iC^i^^n, 2 tf^;' hfflOlfx:^-fi^ffl^m»a 0 9 
tt, 2 kfy hfflOtrT:ti^ (Video data i^) {C^i^^nTViS. -eUT. Mfclbf 

25 y hm(D)dy':tm^mi^mmMl 0 9-f)^^m^^-^n^m^^ I tt^t. 2 h'^;/ h 

^©tf-r^tit-^ffljtsssiii 0 9i!)^6m^-^n^m^^2 1 t-rs. i^j&^i^^ 
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{it-e^t^ldtt. 05, ^ 2 6 fC^-r#m0SMlHlSSt0 6 (C) 

3 7 d.-BLU%mwmkA 3 8 ajO^WTS h^^^^XiJ'.i:, mrfSililll^ 4 3 
10 7 bRtX«glEMlElK4 3 8 b:6«*T§ h ^>$^:^i5'(DW/LM§ 2 : 1 t^^^W)^ 
a&So -e-^-r^t, mgiEjIIlEliS4 3 7 aS:D^^mMlHll^4 3 8 o.ti'^^^-n^t^^m, 

mo-k^^h. ms!iiisiii8S4 3 7 \iWwmm'^^ s s b*ie.m;b$n^m8iE© 

15 ;^^CDW/L#S2 : 1 (hfS/^^^jJI^ib^. 

20 t^&\zm^'^t}-^^z.fdips^r$>^o 

0 2 5 {C:feViT^ Ltc tix:tfi-^ffl^«gii2!1 1 0 9 S^±(C|t-^^ra 
25 06-8, 02 9, 02 8, ms lf3iE\Z^LrcmW^M^<D\^^-ftLt:m\^^Xm^ 
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x^a-fi-tfflmMi 0 9^06 (c) (D^^is-tiuyh^y-m^ommmM^X' 

02 3{C*5ViT> t*x:tm#ffljtm«!ElIIl 0 (Video data m 

M) -^R/f^^M-^msiL I data ^mtir^-^^^^^^ 3 t^^7 h(D^i^^)l\f5^:tm^ 
(Digital Data 1 -Digital Data 3 ) d^^f High Xit Low ©If $S(3<t:oT$!l 

10 ^^ns. 

^18 3~h^>i?;^iS'i 8 asLZj^mmm^i s g^^-rs. *iijfi©j^^T«, 

h^>i^Xi5^ 1 8 O-^h^yi^X^ 1 8 8\t±Xn^^^)mtt^. 
15 8 l\t2\dy h©-r>^^;H:x^{t^HJ;0»$n'5o ;^-ry5^1 8 3«3H^;/ 

« vss t^/^$n, •ftii:;&tt;^-r 1 8 o ~;^'f 5^ i 8 2 ©-:3^©^t 
20 h ^ 18 8 ©y-7.®i^i H >mmo-:^\zmm-^tix 

h^>>'Xi5'l 8 7 thy>'JX^ 1 8 8©^*-h«M(C«, 5ffi^e<&^L.T^ 
25 h^>i^X:$' 1 8 70y-;^M^i: h* W>MJ^«> h7>i^Xi$^ 1 8 6 
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m^m 1 9 0 iz^m-^n. m^\t h y i s e oy-x^J^t h 

^^W^ 18 9 ©— h ^ >v:^t$' 1 8 3 ~ h =7yV7.^ 18 6 

5 - vnm,\zMtm^t\.. m5owmiN%% ic^gg^nxvi^, 1 8 9 h 

>-:?7.^1 8 imS'V^y-J.T.^ l 8 8j&^*:t>tC?5:^i:, f 35^e)^i^$n^m 
10 0lE;&«mSit«l 1 9 0 LT^S^T- 1 8 9 fCSSnxVi < « 

^LT^>^ {cM^^ 18 9 i3m?Rf/i^'#«$n, n%mmzM'm.i>^^\:^^^^. 
15 7 >i^*7.iS^ 18 6 0^*- h • v-7^^^^mimm>%mzu^%'^m(jmmm 

^LTmi^©#«/5«i^7-r^ .t, h ^ ^v'T.iS^ 1 8 3 - h "yyVT.^ 1 8 6 «^ 

20 ^tTh*7^:e-m^ffl^«». 1 0 9 IC^JViT. 3 hOxv^;i'k*x:tfi^lc: 
J;?), X<^;/5^1 8 0'^7.-(y^l 8 2 MAJ^. 

nsmgiitt, hyy-yT.^ I 8 S0\^U^ymMt. hyyz^TsiS^l 8 4<0\iU^ 

ymmt. hyy-y7.^i 8 5(D\^u-(ymM(omfatf3.^o ^tc. x-iy=^i8 
25 0 <D^f}mm^m\z^3i^rct^\t. h y y-yT.^ 1 8 3 © k u-r ymm(D?f.i!)mm 
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w {^^^)v^) /L 1:2: Atvxwmt^t. ^n^n 

56>b, IEI4©J:'53^lHl?S*^ 02 6 0a;-5/^lEl8S*^{l<toT, B2fi$nsmSlSi^ (tf 

10 ^^ViTig 2 3 iHMJ5:S^*!l5©bfx:tm^ffl«iiiEJ^ 1 0 9 2 4 tC^-T. 0 2 

4lC43liT«, EI2 3l3^1-k'-r:tffi^fflmr^ziil 0 9 tit'^T, VyyV7.^1 
8 7. 1 8 8 SI^ViT. 189 (Dm^f-^MMU 1 9 0 \zm^Ltzm 

15 EI2 4 0:^^l?.«. k'x:t^ (cmgg<£«i|&bMttTVi^P5tt. f 

h^Vv'XiJ^l 8 3~1 8 ^i)-^^.iEnunMi3mi3X^-fS.<l3i'oXL^^.-l3. 
20 0 2 3 ©<gfiK0:l'&tCtt, 1 8 9 lC^^©IIW^J$$nTVi§rcJ6, tf 

A:^bmtSigMI«;5:Vi. .toT. 02 40li^™. ^S§^T18 9«. #iilSU 

25 Ti^b, 04®.J:-575:[eI». 13 2 6 0J;-5;^lHl?§;{i^iCj;oT, HM (k*x:^-«l) 
_^:LX. 0 2 4(^lHlS§(C:feViT, mSS^ (k'x:ti^) *«II^(C?a:o 
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f^if^xm 2 3,24 t\m^^mm }^7'tm^m^imm i o 9 2 s ic^t. 

02 5{c::fel.iT«, 02 3lC^-n:x«^ffl«Ml 0 9 tit^X. 
^^1 8 6. 1 8 7, 1 8 SRC/f^SSl^l 8 9$I^V>Tv h7>v?7.t^ 1 8 3~ h 
5 y>PX^ 1 8 5©y- f *:n'bT^»e)-^©mjIWJP$ 

ns«i5feic:?5:oTVi-g)^eji^«, 02 3 fc^-rt'x:tm^ffimMiii o 9 ©nif^t 

I1I2 5(D^^«, «^i=^f75^e>, h^>S^7.^ 1 8 3~1 8 5©^*-h«Mt'ttJE 
(y-hmffi) ^iD^S. U:*iL, h7>>^X^ 1 8 3~1 8 5H> l^Oy-hm 

10 flE*«8]jn$nT'b, ^ h ^ >z^x^ 1 8 3 ~ 1 8 5 o^mm^-omi. mv^> 
vx^i 8 3-1 8 5©y-7. • \^v^yw\\zmn^m.m§.h\tib-o<. x^tzifi-o 

^itt^tztb. hy>z^7.^1 8 3-1 8 5f)^<om^^n^^m^hmt\^xv^ 

15 02 3. m2 4<Dm^\t. «?fi;0, «flE<&i)a^-5^<i:t)T#Sd«, S 

MSrHPASJltfeT^S. StfSTin;tfcJl^, h^>>?Xi5' 1 8 3-1 8 6*7?CD 

•^^mitLX'h. V=7yV7.^ 1 8 3-1 8 6ST©#1475^ W^W{Zmct^fzt>. 

20 fS.^. 02 5Ttt, ^^fjjt^e., h^>v'Xi$'l 8 3-1 8 5fC«JE (y- 

'f-^m^\%. :^-f«y5^i8o-i82 w-r-s c: tT, nmMnmmz'^ri^fs^ 

EoiS'^Wmt^. "^XLX. 046©j:-5(C, h^>>5;^r5^1 8 3-1 8 5©y- 
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EE) ^7i-u ^mmzLx. mm^zLtztAoT. miE^^-fb^-fr. ^^^^pl^^ 

^r. 02 3Ttt. 06 (C) ©mSlEi^lHlSSSrjiffibTVifc. E9T«. 0 6 (A) 
02 3©^^, h^>S^7.i$'l 8 3~1 8 6©4#i±*nie>0<<i:. m^StMt)t^6 

10 \znv::tib^x^f3i\^\ j;oT, m'^mmt. xtW}r^t:n'ox\,^fi\^^mm\zrfo 
>z^wf)^$>^o xtiWiiiF^n':>x\^^^mm\z hm^mm^x^^^ o \z't^tz^\z\t.. 

TV:kSB#tctt. %o--l5(O^WLW^^xx-n%^-^^o^r)\z\^x^ii\^. 

u^i^%%<jyWii.. ^mcomm 1 ~ 5 1 i * icm^^t)-^^ tf)^-^mx$>^o 

15 (HiSOJi^^?) 

*^BJ©||jSgOMlc:oViT, 01 l^grfflViXrar^, 01 1 (A) tC*5ViT, 

*IA. mtV, mm\zm^^^n^M^mn^Idata t-r^t. IA=IB+Idata*«^ 

^m^^•r^^z^\zmMr^o eiot^. ia, m ^i^^<t^t. mm\zMt^m 
nnm0m^ii,^mm^w-<-r^ztf)^x^^o 
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011 (B) {c*3iiT, k'x^jf^ffl^msiiiii (UT^mmut^m) C, E\t. 

LT, B® mm^±m (D±y^^-r'O0mm^m^-t^. <i<D^z)\z-r 
10 tti^'^mtisi^, ^(DTctb. ^oiEmzm^xt^^o\zf3i^, 



i'mmmi) ■ - 

^^^mm^myt^mm(D^^mm\z:^\'^x\t. y u-^mmmt e o h z mm-v 
15 ife-s. 0^0014 (A) iz^r^^\z. wm\z6 omu^omm<Dmmmt> 

ns. ;:nfc:«i:t). Am(Dm\zyvvt) mm(D*>6-o^) ^mu^-it-fsii^^j^oiz 

r^^tfim^^. :i<Dt^. mmo^mm^imnoMm^iyu-AmfatJ^So 
^mmm-v\t~mtvx. wn:m i (D^Amizx{iiim^nx\^^mmmm:mt: 

mm-r^.o mrmm:^x\t. lyu-Amm^m^ko-^zfyu-Ammiz^^t 
20 5o z.(Dt^(D^mmt. mm^y hm\z^L\,^^^i!)^0^\^^o ^Lxz.^ximm 

mmx$)^(Dx. 3-D0D-z^yu-M.mmsFi--sF3\z^mLx^^^m^mT 
mi4 (B)). 

^i)-^yu-j^mm\t. 7\^ux imtjL^) mm at. ij-zx^> (%yt) 
25 ^r^^T s t^^r^c 7 H uxmmt\t. mm^z\fy':tm^^mtjLtsmmx$>K). 
^D-:fyU'-j^mmx<DJSi^itmv\^\ D-xy-^ >mmt\t. T]^u7.mm\z:^^^ 
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tt. ■y-;^5^-r> (.^^) mSFl~SF Sa. ^©S^OJt^Ts l : Ts 2 : 
Ts 3 = 4 : 2 : 1 tLTV^-?). -D^O. n}iy hPggi&^^f nilW 
Xx'r>IBFHlC!)*$®ltti> 2 2 <"-2> : • • • : 2i: 2oiLTVi^. 

'A^^x. mfmm:^^Mm vrcmmiz^n^MW^-f3immzz)\,>xmm-t^ffi> 
^mmmx\tmi 6 (b) \z^irmm^^mvxmmf^o mie (b) \z^-rm 

10 H W7.«8F^T a JC:feViTtt, OT®ilf^<£ff 5. ^ 1 ©3t$i^6 0 2 

IX^2(D*SII6 0 3 3{)^*ili^$nT, TFT6 0 6,6 Ol-^^^yT^o Z.<Dt^. 

^^m6 0 1 ^mn^nm^m^nm i data tr^. -eux^fi^^e i o tctifl^ 
^0m^t*«#ii$ns t. f^i o^^m e o 2 *5 ckr/^n 2 o^tsi^ 6 0 s 051^?*^ 

i^TbT. TFT6O6, 6 0 7f)^:ty-r^o 
15 J^ViT-y-T.x-l' ^^PbIT s {C:feViTt^. OTOlbf^StTP. ^ 3 0^^^6 0 4 
55^M*^$tlT. T F T 6 0 9 )&t:t>-r^o ^«^^ 6 1 0 ^c:tt3fe^a<^:»#ii^fe'm 
^omW^jt^nTVi-Sfefe, TFT 6 0 8tt:t>LT*5 0. «M6 0 Sj&i^) 
m^mm I data lC#bVimgiE3&S8iin-5. JintC J; 0^^^T6 1 1 ftm^t^o 

20 z.<D:^m\z^^t. ^^.n/^m^^m^PVTc^^m^it. i3ryyu-M.mmo^m^^ 
ii4>it«^vi. ^tc. D-:fyi^-Amm<Dmmt. mi 4 (b) (o \z^-r^z> 
\z. i^:^■rbt)±fi^f•;/ hi()^^T^\fyht\f^^rzmf^x$>^>^''mti3i<. lyu- 
M^'p. •5>yA^cM^l?^iT^)avi. ^^iz'^yu-AMfn^nx. ^omm^ 

25 Sit, mnu0^^M-^yyu-M,mmsF 2^mi 4 (d) ns^rs. 0 
14 (D) izm^-t^^o\z. mMx\tT]iU7.MmTa2f)mjvrc^. m-^iz 
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D'7.f-( >mmT s 2 ^o^m^nx^i^. 
(mm 2) 

5 U&^«o 

^ommiz^mmi^t^, 

mis (A) 110 1, ^1 2 (D^^m 1102. i 

10 3, mmm imum) 1104. 7.-(>y^>ifmTFTi 105, -^^fflxF 

10 Til 0 6. mmmTFTl 107, ^mSllfflTFTl 10 8, ^R^^l 1 0 

9, mytmi"! 1 1 ot^^r^, ^m^m\t. m^um^i 1 1 it^ig^nx 
fi^. iiisiEiiiiHi!^ 1 1 1 i^t, immmmmf&4 o s\zmm-^nx\^>^nmmm 

iJ§4 2 OCTET'S. 

15 X-ry5^>i^fflTFTl 1 0 5©^-hm«Ktt, ^103t5g^l 1 0 2tCgi^$ 

n, ^1 ©m^iJi^s-t^i 10 1 tc^i^^n, f^zonMitrnwimrFTi 107 
©^loMt, ^^iKMTFTi 1 0 8 0fBi(Dmmt\zmm-^nxif^^o u 

JtfflTFT 1 1 0 6 ©y- h«®«, ^2 CD^^II 110 3 t^j^^tl, ^ 1 

@«miEi!ifflT F T 1 1 0 6 1 ommzmm-^n. ^ 2 om^fiiEMT f 

20 T 1 1 0 7 ©y- hm^i, T F T 1 1 0 8 ®-ir- hm^ttC^^^tl 

ggiftfflTFT 1 1 0 7©m2CDMtt, mSSi^ (m^^) 1 1 0 4{Cg^ 

$n, ^i^KSjffiT F T 1 1 0 8 2 ©mM«, 1110 
tc^^^nxvis, mmm^i i Q 9\t. ^i^^ij^TFTi 1 0 aoy-hmm 
tf^2(Dnmt0r^\zmu-^n. ^miLmmTFTi 1 0 8©y-h • v-7.m^ 

25 JESr^i^-T'l.. agS^ miH^) 1 1 0 4:j3<kUC^^^^ 1 1 1 OM;&0D«@C 
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fiii. mi 3 (A) <Dmm\t. B129 (b) (om^^mmizmmLtim'^iz.n^ 

oTVi-S. 013 (A) omWlMTFTl 1 0 7^^112 9 (B) OTFTl 2 6 tC^S 
lb. 01 3 (A) CD^^ibfflTFT 1 1 0 87!>^EI2 9 (B) ©TFTl 2 2\zm 
5 lb. 013 (A) ©«JtfflTFTl 1 0 6*^0 2 9 (B) © TFTl 2 4 Mlf 

013 (B) ©®^«, M^^l 15 1. ^lSDf^2©^ae^l 14 2, 11 
4 3. (ttM«l) 1144. T.'T^y^'^^fflTFTl 14 5. WfflTFT 

1 14 6.^ifeKMTFTl 14 7.IKi!)fflTFTl 14 8.^*^^1 14 9. 

10 ^ytmi" 114 0 t^^-r^o iisi \tmm&m^ 1141 \zmm-^nT 

mSiEMlHlSS 1 14 1*^. ffl-t^ElblsIgS 4 0 3 IcSBg^nTli^mSltililsI 
K4 2 Oldffll-rs. 
7.^>y5^>i^ffiTFTl 1 4 5©^*-h«@«. ^lO^S^l 1 4 2 

15 n. mi ommmn^^ iisi \zmm ^ n. m 2 (Dmmitmmm t f t 1 1 4 s 
(Dmi<Dmmt. ^mmmrFTi 1 4 7 omionrntizmm-^nxi^^^o ^ 
itfflTFT 1 1 4 6©^*-hm^«. ^2©^si^i 1 4 3tc^M$n> ^ 1 ©m 
m\mmm t f t 1 1 4 s ©^ i ommizmm^n. % 2 o^mmmm t ft 1 

1 4 8©y-hll®t. ^m^ftffiTFTl 1 4 1(Of-V^mb.\Z^m^t\X\^ 
20 T F T 1 1 4 7 ©^ 2 ©«^ti, (miii^) 114 4 (C^gg 

$n, iKi&ffl TFTii48©m2 ©s@tt. wtni- 114 0 ©-:;&©m@tc^ 

M^nXVi^o ^»^^1 1 4 9 tt. ^Ife^KFfflTFT 1 1 4 7 ©y- hm@i:^ 
2©««it©FBlC^^$n, ^^ISillfflTFT 1 1 4 7©y- h • y-7>FpimjE* 

^^j^-rs. mglEi^ (mjisil) 1 1 4 4*3j;r;^^^^ 1 1 4 o ©<i&;&©mS(c:«. 
25 ^n^*nm^©«&;&«A:^$n, sv^fcm^^swr^. 

013 (B) ©®m«. 06 (B) (h^%^mmzm^\ytzM^\tism-t 
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XMomiS (B) OD^miEilfflTFTl 1 4 7*t06 (B) 0TFT1 2 2 Icffi 
^b, 013 (B) ©SlijfflTFTl 1 4 8«6 (B) © TFTl 2 6 MS 
013 (B) CD^JtffiTFTl 1 46d^S6 CB) OTFTl 2 4\zm^t^o 

5 mis (c) mnmi 1 2 1, mio^s^i 122, ^20^^11 

112 3. m3©^S^l 135, m^^^l 124, mSillll 138, x-ry^> 
^fflTFTl 1 2 5, ?8*fflTFTl 12 6, ^iifflTFTl 12 7, 1 
12 8, m^zHT FT1129, 5^-TFT1130, 1131, mtSt 

A:^TFT1 13 2, #jtTFTl 1 3 3, ^^^^1 1 SGt^^-f^o ^fl"^ 
10 mWlsIgSl 1 3 7fcS^$tlTVi§. 

X-(y^>^mTFTl 1 2 5®^*-hm@«, miO^SE^l 1 2 2{C^iii$ 

n, x-<-/9^>;^fflTFTi 1 2 5©mi0m@«fs#iiii 1 2 ic^,^$n, X 
y^y^mT-FT 1 1 2 5o^2©m«8«i^»fflTFTi 1 2 7oy-Km@ 

.h, tN^fflTFTl 1 2 6©Bl0mat{C^^$nTU-g)« t^ifflTFT112 
15 6 h«@«, ^ 2 0^*^ 112 3 \zm^^n. m^mTF T 1 1 2 6 0^ 
2 112 4 fC^M^tlTVi^. ggWiffl T F T 1 2 7 1 

113 6 ra^T f t i .1 2 7 2 omwit 

mMTFTi 1 2 gomwrnsstc^^snxvis. m^xFTi 1290^ 
2<DmM\m.mii 1 2 4{c^M$nTVi§, mmmi-i 1 3 i©-;^o«^«, 
20 mMTFT 1 1 2 9oy-hm^s.rj^'5^-TFTi 1 3 0(D¥-ymM\zm 

^^tl. ^•:^ommMWLUl 1 2 4lC^M$nTVi5. 5 7-TFTI 13 0© 
H 1 <DmM\t.%mM 112 4 icSM^n, 5^-TFT1130©^2 ©Ma, 
mMXtiTY Tl I 3 2 0^1omM(C^i^SnTVi5. mSlEA:^TFT 1 13 2 
(D^20WmtWgmi 1 3 8tc:Si^$n, Sg!EA:^TFT 1 1 3 2(D^-VmM 
25 3 113 5 {d^^^nxVi^. llgS^^jtT F T 1 1 3 3 O^- VmM 

3 ©^s^ 113 5 ic^i^^n, «sg^si^T F T 1 1 3 3 1 (DwmmM 
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^113 8 \zmm-^n. m^^WT f t 1 1 3 s ©ii 2 0mm\tm^m.T f t 1 1 

2 9 ©y- hmWELXJ^^ y-T F T 1 1 3 0 ©y- hm€ilCii^$nTVi-5. 

^112 4i^^zs^ytm^i 1 3 6om:^(Dmm\z\t. 'tn'enm^om^i)^xti 

<ll;S&^J3) 

i:D':^itVrcm^. ^©^'fb^S-^Vili, 'felcJ:-pT^^^. -f-^fcab, ^^^^ 

m-r^rc^iz-^^-^^ux^-^^^-mx&^o 

mhs^mfsi^mt. mm\zxt)t^mm(D±^-^^'&\z^-ox^x^^tx$>^o 
15 -€-©fc«e)ttt, \dy':tm^mMmmm(Dm.m0iz^-^^^\z^-ox^^n\:£^\f>o 

^0m(D^mtLx\t. mm. m^mmm^. }dy':tm^m^mm.mfsi^\z:^ 
viT, me (c) ~Ei6 (E) 0^oum^^m^>^^tx$>^o ^vx. me (o 
-06 (E) 0^'^f3im^\z^^>x. tiu>hs.y-m^^mm'^2'D<oh'p> 
>?x3'©w/L©jt^^feicj;oT^^So i:n(c«};o> mmizxttt^muoi^t 

its mmm:^^^m^^x\^^^m^. ^rcm\^^x\^^f3.\^^m'^(Da-h^<Dm'^izhm 
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5 x^±t^^t\z^'Dxm0.-^rifc^^mm(D±mmr;^K). mi2 (b) a, 
1 2 (A) (OA-A'\z^n^mmm. mi 2 (o itmi 2 (a) ©B-B'iciiJtt 

001 ±\zm^-f'E>nrzmmu4 0 0 2 i> 'j-xm^umw]®^4 003 

t. -i/*-h^S-^^^il!lleli^4 0 0 4 a. h t^mtS^'DlZ.VX. >'-;i/*J4 00 9 
10 J&^^tte»nTVi5. S;/t®^gl54 0 0 2 i:. V-XfI^*SmSlleISS4 0 0 3 ^ 
-h'ft^$imi!llHlSS4 0 0 4 a. b<l:®±lC>'-U >i^^4 0 0 87i^'^tte)nTVi 

So j;oT®^g54 0 0 2 a:. v-xm^nmw}m^4 o o 3 y- hffi^iim 

1!jIhISS40 04 a, ht\t. ««4 0 0 1 <J:i>-;i/*f4 0 0 9 t'>-U >^*J4 0 
0 8<i:(Cck^T. ^^#4 2 1 0-e^^$nxv^§o 

15 ^rz^w,4 0 0 1 ±ic^it6nfci®^gi54 0 0 2 y~;^m-til^«iisiK4 o 

0 3t. '^*-h{i-^i^^I!FlHlK4 0 0 4a, b tJi, ^iCOT FT*WbTV>5. 

012 (B) Ttif^^fl<j(c. Tm4oi o±\zm^^nrc. v-7.m^mmmm 

1^4 0 0 3{c:-^^n5^«lTFT (fib, Z.;iX\tn^^'^)mTFTti>^^^ 
)mTFT^m^) 4 2 0 lJ^zmmU4 O O 2lC'g-*nS?^^fflTFT4 2 0 2?& 

20 m^htco 

:^nmmx}t. ®i!iTFT4 2 0 1 \zwjk^(D:^mxi^m-^nrcp^^^)mT 
f^M$ nfc n 5" -t' T F T j&^ffl 6 . 

EI6TFT4201 RrX^^^ffl TFT4 2 0 2 iJCttSFBl^id^ (TOfl^i^) 4 3 

25 0 1 iim^-^ti. ^(D±\zm^m tft4 2 o 2 o h u-(>tm^^\zt^m'^mm 
mm amm) 420 s^^j^^^ns. ®^m@4 2 0 3 <i:LTtttt»iiic®:^€rvi 
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5 ^LT, mmmm4 2 0 3<D±\z\mmfi^4: 3 0 2f)m0.-^n, mmm4 302 

ttiii^m@4 2 0 3CD±(c:^PW«$nTi^i^. c:©liPg|5»c*5ViT. mMM 

@4 2 0 3 (o±\zim^m4 2 0 4i!)m^-^ti^> m^m4 2 0 4«^fti©^^*j 

10 mytm4 2 0 4 0mfS(.:&m\t{ik^(Dmmmmhv<\tm^m^m^m^^n\tik 

mytm4 2O40±\zimytii^mt^mnm (f^swic«7;u5-0A, mh 
15 ® 4 2 0 5 i!}m0Z^n^o sfc, it@4 2 0 5 tmytm 4204 ©mic^^e-t s 

7lc^^m^«@:^jSfl^bT43<^:i:55«MSbVi. tj^^T, ^^I4 2 0 4<&gm^ 
^cttf&jt/X^fflmT^L', ^^^7K^{cMn$ii-;^ViS^lt@4 2 0 5<&«T 

20 4 2 0 5 },wji^om&i)^-^^^nx\f^^o 

u±(o^v\zvx. mmmm (mm) 4203. m^m4 2 0 4RU^m4 2 0 

^i)-^i^U^^%m^4 3 0 3*^M$n^c -ebT%^^^4 3 0 3 ^S-^ct-^tC, 

mmjL\z^mmm^-^nx\^^^, ^mmt. mytm'S'4 s o 3«^^7K^^ 

i!)^XOjLt5(D^m<0\z^^^&;)X:^^o 

25 4 0 0 5 aiitnmm\zmm-^nrc^\^mhmmx$>K). ?^56ffiTFT4 2 0 2(d 
v-7.mmzm^mizmm-&nx\,^^, 3\tmvmn4 005 a«'>-;K*4 0 0 



WO 03/038797 



I 

PCT/JP02/11355 



66 

9iS«4 0 oito^m^m^o. ^■:^mm^y^)UJ^4 z o 0 5£:n'bTFPC4 0 
0 6 755ir-r?>FPCffl@Bii4 3 0 1 \zm%^\z^m-$n^o 

v-'J >y$j4 0 0 8 <i:bTJi> :ff^7.U. ^JStJ (f^S69(Cli7.x>l/X#), 

5 :/^7.5^«yi^*J^LTti. FRP (Fiberglass-Reinfor 

ced Plastics) IK, PVF (tJ^U )V:ty^ H) 7^;i/A> -7 

^ - 7 ^ ;i/ A, U XT. x;i^7 ^ A * tt7 ^ U W7 ;i/A S d i: 

7&^'T#§. *;^c, 7;^$-'7AJ^:-r;^<&PVF7^;I/A^T-r^-7^;^A•e^l5^ 
fc^liioi^- h<&fflvi§c: t'bT^s. 

>r A * ttj u ;p 7 >f ;i' A © J: -5 ;^MBJifeS s . 
15 Ti7 u u 5 h\ X3}?+'>^||. v u n >^)|g, p V B (4? U tfx;i.:/5^^ 

20 tClHlgU4 0 0 7 ^^ttTPMM»^fcttm^<£®iPb"5§tiK4 2 0 7 ^SBfi 

Ts. -ebT, Katttia*fc«K^?feKsru5stf®4 2 0 7d«maf«st€);^v>j: 

Z)\Z. IH]»A-*r4 2 0 8{'j;oTMttt»K^fcM^^®«L-5-5tlS4 2 
0 7 «M4 0 0 7 }C«^J#$nTV>§. ;a:i3|HI»A-*J 4 2 0 8 «i©i8e5&^Vi^ 

25 K4 2 0 7«ji$75:vi:^j5£(c;a:oTVi:5, mmm^&nt.rzimm^^mv'o^^m 

4 2 0 7*^ttSJ:tT, ^)te5^^4 3 0 3©5fe<b^«I^JT#5. 
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012 (c) \zmt^o\z. m^mm4 2o 3f)^m0Si-^n^tm^\z. ^itsb 
ffi^4 0 0 5 a±\zm^i:^izmm^m4 20 s a«^$n?>. 

m:^mm\iy4)VA4 3 0 0\tmm^7^y-4 3 0 0 a^JrWbXVi^o 
S:K4001i:FPC4006 i:*l^ff«TS Jl-hlf. ««4 0 0 1 ±0^SttM 
5 4 2 0 3 aaiFPC4 0 0 6±®FPCfflSB^4 3 0 1 tp^. Smi47-<7-4 3 

<llii0il5> 

Versatile Disc (DVD) ^(7)|Bii<K#:^B^b» ^(OMm^^^l^'D ^^-C 

02 2 (A) \mytmmx'hK>, oo i. %n-^2 002. ^^^352 00 
3, 7.}d-ti-^2 0 0 4, ifx:tA:^3^.^ 2 0 0 sm^^ts, :^mm(Dmytmm 

\m^m 0 0 3\zm^^::tf)^rt^. ^ft:^mm\z^y) ^ 02 2 (A) \z^t 
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02 2 (B) ttx>^:$';U:^5^;l/*P^^TabO, *#:2 10 1, ^^SI52 1 0 2 . 

^mm 1 0 3, 1 0 4, 9\'^mmts-h2i o '>^yiS'-2 1 o 

6^<£-^0. *%§g©B^gfi«^^gB2 1 0 2{;:fflVi5C:t3&iTt^, 
5 BJIC<J:0. i!2 2 (B) iZ^-^y^z^i^ JUX^JVti ^f^^fj^^fSi-^tl^o 

02 2 (C) tty->ia/i-y:h;i/D>b!i-:$'T*D. *^2 2 0 i. Ui^z 

2 0 2, S5^i52 2 0 3. =t^-7H-H2 2 0 4. M1^f^^-h2 2 0 5> 7H-r> 
x-f >if-^^X 2 2 0 *^BJ©^^^gtig^gl52 2 0 3 

tj&^T^S. ^:fe:*^0JlCj;O, 02 2 (C) lCa^-r^3t^fi5&^*^J^$n^. 
10 02 2 (D) tt^/WJl'^^tra-iJ'TfeO, *^*:2 3 0 1, ^^^$2 3 0 2, 
X-l'^;/5^2 3 0 3, ^f^^-2 3 0 4, 9^^^jJ^- h 2 3 0 S^^-^tT, *^Bjo 
^^^e«S^SI52 3 0 2{CfflVi5J:iJ&?T#S. ^ft:^mm\Z^^. 02 2 (D) 

02 2 (E) mmi^i^^mxrzm^m<Dmmn^mm iM:i^mz}itDVDn±m. 

15 fi) T^D, *#:2 4 0 1, M^2 4 0 2» ^^ggA2 4 0 3. ^^iaJB2 4 0 4> 
mmmi¥ (DVD^) m^Ti^^U2 4 0 5. iif^^-2 4 0 6, 7.\^-:^-^2 4 

0 im^^tSo ^m^A 2 4 0 3 \t^t vxmmmn^^^b. 2404 
\t^tLxic^mn^m^t^i!)^. :^mmo^ytmm\t^M^^UA. b2 4o 
3, 2 40 4\zm\^^^^tiAx^^o mmmi^^m^rcmmn±mm\zitm 
20 isffl^r-AiiSja:£t)-t^n'5. ^rc:^mm\z^r), 022 (e) »;:^-rDVDfi 

022 (F) itzi-'ifjvmy'^ K>7 KT'^> hx^C W) T'$» 0 , 

*#:2 5 0 1 > ^^1152 5 0 2, 7- ASP 2 5 0 3.?£:#tr. 
^|IP2 5 0 2fcfflViS^:t;&tT?^S, *fc*^|?lCj;0, 02 2 (F) iZ^tzS- 

02 2 (G) tttfx:t;<7;*^-C&D, *<*:2 6 0 1, S^g|52 6 0 2, i[#2 6 
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xU-2 6 0 7> =BPXM2 6 0 8. 6 0 ^BMgB2 6 1 0^^^ 

02 2 (G) {c:^-rtfx*:^^7d5^J^$n§. 

5 ZL^Tm2 2 (H) (*«mm^Tr$.D, *#:2 7 0 1> M«:2 7 0 2, ^^g|5 2 
7 0 3> iP^A:^«P2 7 0 4, "^^^^1^2 7 0 5, ^f^^-2 7 0 6, 
7}?-h2 7 0 7, 7>^i-2 7 0 8^<£^tr. *%0jO^31fiSgtiS5^S|5 2 7 0 3 

10 (H) {C^f^^«fS*^^^$nS. 

1/ > X^Tl£;'cS^ b T 7 o > h b < U 7 S ® 7° n >f X i7 i57 - tdffl S 

25 \zm\^fz\^irnom^ommm^m^^x%^\^\ 
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5 muLT. mmmnnm i data ^mytm=F\zmt^ tii^rt^mytmm^m 
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^ (D 1^ M 

5 (Dmm). 

mmnm(D}dy':tin^m^mmmf)^^mi^^n^mmmit. 2° : 2^ : • • • : 

2. ^ii:0ft-^^0#-«rfCjltf&Lfc (2Xn) m<Dm^WM^. mUlZ'yyhUi^ 

15 ±(Di^mm). 

mm (2xn) <@o«tSEaiiHis§tt> mmz^y hu-y7.^ii^^m^^-^n^-t)->'fv 

20 mmm^omwM^^ \zit. mm izxn) m<Dmmmmm^ ^m^^nrcn 
mmnm(D\dy':i'm^m^mmm^^iE>m^-^n^m^m\t. 2*>: 2m • • • : 

3. mMmix\m^m2\z:i5\,^x. 
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6. ff^3SlX«lt^^2JC:teViT, 

7. W^^lX«»^«2{C*5ViT, 

8. ll^«lX«it^«2{Ci5ViT, 

hy>i^x^(D^-h. mmf$iis^ummf^2 hyy-yT.^oy-htmm 
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1 2 . li*^ 1 2 13*5 ViT. 

Mto<@OK^>i^;^^©y"-h<i/y-hfi«2 0 : 2 1 : • • • : 2m\zm^ 
20 MiemiS0h7>>';^:$'0HW>m2^i«2 0 : 2 1 : • • • : Zmizm^-^n 
13. it5lc^l7!;MiS^^3 0ViTn7&^-^(C:feViT. 

25 14. i»^^lXti^^3S2H;feliT, 
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Fig. 3A 
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Fig. 5 ^ 
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Fig. 7A 
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Fig. 10 
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Fig. 13A 
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DESCRIPTION 



SIGNAL LINE DRIVING CIRCUIT AND LIGHT EMITTING DEVICE 
5 Technical Field 

The present invention relates to a technique of a signal line driving circuit. 
Further, the present invention relates to a light emitting device including the signal line 
driving circuit. 

1 0 Background Art 

Recently, display devices for performing image display are being developed. 
Liquid crystal display devices that perform image display by using a liquid crystal 
element are widely used as display devices because of advantages of high image quality, 
thinness, lightweight, and the like. 

15 In addition, light emitting devices using self-light emitting elements as light 

emitting elements are recently being developed. The light emitting device has 
characteristics of, for example, a high response speed suitable for motion image display, 
low voltage, and low power consumption, in addition to advantages of existing liquid 
crystal display devices, and thus, attracts a great deal of attention as the next generation 

20 display device. 

As gradation representation methods used in displaying a multi-gradation image 
on a light emitting device, an analog gradation method and a digital gradation method are 
given. The former analog gradation method is a method in which the gradation is 
obtained by analogously controlling the magnitude of a current that flows through a light 

25 emitting element. The latter digital gradation method is a method in which the light 
emitting element is driven only in two states thereof: an ON state (state where the 
luminance is substantially 100%) and an OFF state (state where the luminance is 



1 



substantially 0%). In the digital gradation method, since only two gradations can be 
displayed, a method configured by combining the digital gradation method and a 
different method to display multi-gradation images has been proposed. 

When classification is made based on the type of a signal that is input to pixels, 
a voltage input method and a current input method are given as pixel-driving methods. 
The former voltage input method is a method in which: a video signal (voltage) that is 
input to a pixel is input to a gate electrode of a driving element; and the driving element 
is used to control the luminance of a light emitting element. The latter current input 
method is a method in which the set signal current is flown to a light emitting element to 
control the luminance of the light emitting element. 

Hereinafter, referring to Fig. 16A, a brief description will be made of an 
example of a circuit of a pixel in a light emitting device employing the voltage input 
method and a driving method thereof. The pixel shown in Fig. 16A includes a signal 
line 501, a scanning line 502, a switching TFT 503, a driving TFT 504, a capacitor 
element 505, a light emitting element 506, and power sources 507 and 508. 

When the potential of the scanning line 502 varies, and the switching TFT 503 is 
turned ON, a video signal that has been input to the signal line 501 is input to a gate 
electrode of the driving TFT 504. According to the potential of the input video signal, a 
gate-source voltage of the driving TFT 504 is determined, and a current flowing between 
the source and the drain of the driving TFT 504 is determined. This current is supplied 
to the light emitting element 506, and the light emitting element 506 emits light. As a 
semiconductor device for driving the light emitting element, a polysilicon transistor is 
used. However, the polysilicon transistor is prone to variation in electrical 
characteristics, such as a threshold value and an ON current, due to defects in a grain 
boundary. In the pixel shown in Fig. 16A, if characteristics of the driving TFT 504 vary 
in units of the pixel, even when identical video signals have been input, the magnitudes 
of the corresponding drain currents of the driving TFTs 504 are different. Thus, the 



luminance of the light emitting element 506 varies. 

To solve the problems described above, a desired current may be input to the 
light emitting element, regardless of the characteristics of the TFTs for driving the light 
emitting element. From this viewpoint, the current input method has been proposed 
5 which can control the magnitude of a current that is supplied to a light emitting element 
regardless of the TFT characteristics. 

Next, referring to Figs. 16B and 17, a brief description will be made of a circuit 
of a pixel in a light emitting device employing the current input method and a driving 
method thereof. The pixel shown in Fig. 16B includes a signal line 601, first to third 
10 scanning lines 602 to 604, a current line 605, TFTs 606 to 609, a capacitor element 610, 
and a light emitting element 611. A current source circuit 612 is disposed to each signal 
line (each column). 

Operations of from video signal-writing to light emission will be described by 
using Fig. 17. In Fig. 17, reference numerals denoting respective portions conform to 

15 those shown in Fig. 16. Figs. 17A to 17C schematically show current paths. Fig. 17D 
shows the relationship between currents flowing through respective paths during a write 
of a video signal, and Fig. 17E shows a voltage accumulated in the capacitor element 610 
also during the write of a video signal, that is, a gate-source voltage of the TFT 608. 

First, a pulse is input to the first and second scanning lines 602 and 603 to turn 

20 the TFTs 606 and 607 ON. A signal current flowing through the signal line 601 at this 
time will be referred to as I^aia. As shown in Fig. 17A, since the signal current I^ata is 
flowing through the signal line 601, the current separately flows through current paths Ii 
and h in the pixel. Fig. 17D shows the relationship between the currents. Needless to 
say, the relationship is expressed as I^ata = Ii + I2- 

25 The moment the TFT 606 is turned ON, no charge is yet accumulated in the 

capacitor element 610, and thus, the TFT 608 is OFF. Accordingly, h = 0 and Idata = Ii 
are established. In the moment, the current flows between electrodes of the capacitor 



element 610, and charge accumulation is performed in the capacitor element 610. 

Charge is gradually accumulated in the capacitor element 610, and a potential 
difference begins to develop between both the electrodes (Fig. 17E). When the 
potential difference of both the electrodes has reached Vu, (point A in Fig, 17E), the TFT 
5 608 is turned ON, and I2 occurs. As described above, since Idata = Ii + I2 is established, 
while Ii gradually decreases, the current keeps flowing, and charge accumulation is 
continuously performed in the capacitor element 610. 

In the capacitor element 610, charge accumulation continues until the potential 
difference between both the electrodes, that is, the gate-source voltage of the TFT 608 

10 reaches a desired voltage. That is, charge accumulation continues until the voltage 
reaches a level at which the TFT 608 can allow the current l^ata to flow. When charge 
accumulation terminates (B point in Fig. 17E), the current Ii stops flowing. Further, 
since the TFT 608 is fully ON, Idata = I2 is established (Fig. 17B). According to the 
operations described above, the operation of writing the signal to the pixel is completed. 

15 Finally, selection of the first and second scanning lines 602 and 603 is completed, and the 
TFTs 606 and 607 are turned OFF. 

Subsequently, a pulse is input to the third scanning line 604, and the TFT 609 is 
turned ON. Since Vos that has been just written is held in the capacitor element 610, 
the TFT 608 is already turned ON, and a current equal to Idata flows thereto from the 

20 current line 605. Thus, the light emitting element 611 emits light. At this time, when 
the TFT 608 is set to operate in a saturation region, even if the source-drain voltage of 
the TFT 608 varies, a light emitting current Iel flowing to the light emitting element 611 
flows without variation. 

As described above, the current input method refers to a method in which the 

25 drain current of the TFT 609 is set to have the same current value as that of the signal 
current Idata set in the current source circuit 612, and the light emitting element 611 emits 
light with the luminance corresponding to the drain current. By using the thus 



structured pixel, influence of variation in characteristics of the TFTs constituting the 
pixel is suppressed, and a desired current can be supplied to the light emitting element. 

Incidentally, in the light emitting device employing the current input method, a 
signal current corresponding to a video signal needs to be precisely input to a pixel. 
5 However, when a signal line driving circuit (corresponding to the current source circuit 
612 in Fig. 16) used to input the signal current to the pixel is constituted by polysilicon 
transistors, variation in characteristics thereof occurs, thereby also causing variation in 
characteristics of the signal current. 

That is, in the light emitting element employing the current input method, 

10 influence by variation in characteristics of TFTs constituting the pixel and the signal line 
driving circuit need to be suppressed. However, while the influence of variation in 
characteristics of the TFTs constituting the pixel can be suppressed by using the pixel 
having the structure of Fig. 16B, suppression of the influence of variation in 
characteristics of the TFTs constituting the signal line driving circuit is difficult. 

15 Hereinafter, using Fig. 18, a brief description will be made of the structure and 

operation of a current source circuit disposed in the signal line driving circuit that drives 
the pixel employing the current input method. 

The current source circuit 612 shown in Figs. 18A and 18B corresponds to the 
current source circuit 612 of Fig. 16B. The current source circuit 612 includes constant 

20 current sources 555 to 558. The constant current sources 555 to 558 are controlled by 
signals that are input via respective terminals 551 to 554. The magnitudes of currents 
supplied from the constant current sources 555 to 558 are different from one another, and 
the ratio thereof is set to 1 : 2 : 4 : 8. 

Fig. 188 shows a circuit structure of the current source circuit 612, in which the 

25 constant current sources 555 to 558 shown therein correspond to transistors. The ratio 
of ON currents of the transistors 555 to 558 is set to 1 : 2 : 4 : 8 according to the ratio 
(1:2:4:8) of the value of L (gate length)AV (gate width). The current source circuit 612 



then can control the current magnitudes at 2"* = 16 levels. Specifically, currents having 
16-gradation analog values can be output for 4-bit digital video signals. Note that the 
current source circuit 612 is constituted by polysilicon transistors, and is integrally 
formed with the pixel portion on the same substrate. 
5 As described above, conventionally, a signal line driving circuit incorporated 

with a current source circuit has been proposed (for example, refer to Non-patent 
Documents 1 and 2). 

In addition, digital gradation methods include a method in which a digital 
gradation method is combined with an area gradation method to represent 

10 multi-gradation images (hereinafter, referred to as area gradation method), and a method 
in which a digital gradation method is combined with a time gradation method to 
represent multi-gradation images (hereinafter, referred to as time gradation method). 
The area gradation method is a method in which one pixel is divided into a plurality of 
sub-pixels, emission or non-emission is selected in each of the sub-pixels, and the 

15 gradation is represented according to a difference between a light emitting area and the 
other area in a single pixel. The time gradation method is a method in which gradation 
representation is performed by controlling the emission period of a light emitting element. 
To be more specific, one frame period is divided into a plurality of subframe periods 
having mutually different lengths, emission or non-emission of a light emitting element is 

20 selected in each period, and the gradation is presented according to a difference in length 
of light emission time in one frame period. In the digital gradation method, the method 
in which a digital gradation method is combined with a time gradation method 
(hereinafter, referred to as time gradation method) is proposed. (For example, refer to 
Patent Document 1). 

25 

[Non-patent Document 1] 

Reiji Hattori & three others, "Technical Report of Institute of Electronics, 

6 



Information and Communication Engineers (IEICE) ED 2001-8, pp. 7-14, "Circuit 
Simulation of Cunent Specification Type Polysilicon TFT Active Matrix-Driven Organic 
LED Display" 



5 [Non-patent Document 2] 

Reiji H et al.; "AM-LCD'Ol", OLED-4, pp. 223-226 



[Patent Document 1] 

JP 2001-5426 A 

10 



Disclosure of the Invention 

The above-mentioned current source circuit 612 sets each on-current of the 
transistors at 1:2:4:8 by designing each L/W value. In the transistors 555 to 558, there 

15 occurs dispersion in the threshold value or the mobility, by the combined dispersion 
factors of the gate length, the gate width, and the thickness of the gate insulation film 
caused by a difference of the manufacturing process and the substrate being used. 
Therefore, it is difficult to set each on-current of the transistors 555 to 558 accurately at 
1:2:4:8. Namely, each current value supplied to the pixel varies depending on each line. 

20 In order to set each on-current of the transistors 555 to 558 accurately at 1:2:4:8 

as being designed, it is necessary to make the same the characteristics of the current source 
circuits in all lines. Namely, ahhough it is necessary to make the same the characteristics 
of the current source circuits in all lines, actually this is very difficult. 

In consideration of the above problem, the present invention is to provide a signal 

25 line driving circuit capable of supplying a desired signal current to the pixel while 
suppressing the influence of the characteristic dispersion of TFTs. Further, the invention 
is to provide a light emitting device capable of supplying a desired signal current to a light 



emitting element while suppressing the influence of the characteristic dispersion of TFTs 
forming both of the pixel and the driving circuit, by using a pixel of a circuit structure in 
which the influence of the characteristic dispersion of the TFTs is suppressed. 

The invention is to provide a signal line driving circuit of a new structure 
5 including an electric circuit (in this specification, referred to as a current source circuit) for 
flowing a desired constant current in which the influence of the characteristic dispersion of 
the TFTs is suppresed. Further, the invention is to provide a light emitting device having 
the above signal line driving circuit. 

In the signal line driving circuit of the invention, a signal current is set in the 
10 current source circuit disposed in each signal line, by using the constant current source for 
video signal. The current source circuit with the signal current set has the ability of 
flowing the current in proportion to the constant current source for video signal. 
Therefore, the influence of the characteristic dispersion of the TFTs forming the signal line 
driving circuit can be suppressed by using the current source circuit. 
15 The constant current source for video signal may be formed integrally with the 

signal line driving circuit on the substrate. As the current for video signal, the current 
may be inputted from the outside of the substrate by using the IC and the like. 

In this case, as the current for video signal, a constant current or a current 
conesponding to the video signal is supplied from the outside of the substrate to the signal 
2 0 line driving circuit. 

The outline of the signal line driving circuit of the invention will be described by 
using Fig. 1. In Fig. 1, the signal line driving circuit in the vicinity of the three signal 
lines from the i-th line to the (i+2)-th line is shown. 

In Fig. 1, in the signal line driving circuit 403, the current source circuit 420 is 
25 disposed in each signal line (each line). The current source circuit 420 has the terminal a, 
the terminal b, and the terminal c. The setting signal is entered from the terminal a. A 
current (signal current) is supplied from the constant current source 109 for video signal 



connected to the current line, to the terminal b. The signal held in the current source 
circuit 420 is output from the terminal c through the switch 101. Namely, the current 
source circuit 420 is controlled by the setting signal inputted from the terminal a, the 
supplied signal current is inputted from the terminal b, and the current in proportion to the 
5 signal current is output from the terminal c. The switch 101 is disposed between the 
current source circuit 420 and the pixel connected to the signal line, or between a plurality 
of current source circuits 420 disposed in mutually different lines, and the on/off operation 
of the switch 101 is controlled by a latch pulse. 

The operation for finishing writing of the signal current into the current source 

10 circuit 420 (the operation for setting the signal current, the operation for setting according 
to the signal current so as to supply the current in proportion to the signal current, and the 
operation for setting so that the current source circuit 420 can supply the signal current) is 
referred to as the setting operation, and the operation for supplying the signal current to the 
pixel or another current source circuit (the operation of the signal current output by the 

15 current source circuit 420) is referred to as the input operation. In Fig. 2, since each 
control signal entered to the first current source circuit 421 and the second current source 
circuit 422 is mutually different, of the first current source circuit 421 and the second 
current source circuit 422, one performs the setting operation, and the other performs the 
input operation. Thus, in each line, the two operations can be performed at once. 

20 In the invention, the light emitting device includes a panel where the pixel portion 

having the light emitting elements and the signal line driving circuit are sealed between the 
substrate and a cover material, a module by mounting IC and the like on the panel, a 
display, and the like. Namely, the light emitting device corresponds to a generic name of 
the panel, module, display, and the like. 

25 The invention relates to a signal line driving circuit having a first and a second 

current source circuits corresponding to each of a plurality of signal lines, a shift register, 
and a constant current source for video signal, which is characterized in that 



the first current source circuit is disposed in a first latch and the second current 
source circuit is disposed in a second latch, 

the first current source circuit includes capacitive means for converting a current 
supplied from the constant current source for video signal into a voltage, according to a 
5 sampling pulse supplied from the shift register, and supplying means for supplying a 
current corresponding to the converted voltage, and 

the second current source circuit includes capacitive means for converting a 
current supplied from the first latch into a voltage, according to a latch pulse, and 
supplying means for supplying a current corresponding to the converted voltage. 
10 The invention relates to a signal line driving circuit having a first and a second 

current source circuits corresponding to each of a plurality of signal lines, a shift register, 
and n pieces (n is a natural number including 1 and more) of constant current sources for 
video signal, which is characterized in that 

the first current source circuit is disposed in a first latch and the second current 
15 source circuit is disposed in a second latch, 

the first current source circuit includes capacitive means for converting a current 
obtained by adding each current supplied from the n constant current sources for video 
signal into a voltage, according to a sampling pulse supplied from the shift register, and 
supplying means for supplying a current corresponding to the converted voltage, 
20 the second current source circuit includes capacitive means for converting a 

current supplied from the first latch into a voltage, according to a latch pulse, and 
supplying means for supplying a current corresponding to the converted voltage, and 

the current values supplied from the n constant current sources for video signal 
are set at 2^:2^ :2". 

25 The invention relates to a signal line driving circuit having 2xn pieces of current 

source circuits corresponding to each of a plurality of signal lines, a shift register, and n 
pieces (n is a natural number including 1 and more) of constant current sources for video 



signal, which is characterized in that, 

of the 2xn current source circuits, the respective n current source circuits are 
disposed in respective first and second latches, 

the n current source circuits disposed in the first latch include capacitive means 
for converting a current supplied from each of the n constant current sources for video 
signal into a voltage, according to a sampling pulse supplied from the shift register, and 
supplying means for supplying a current corresponding to the converted voltage, 

the n current source circuits disposed in the second latch include capacitive means 
for converting a current obtained by adding each current supplied from the first latch into a 
voltage, according to a latch pulse, and supplying means for supplying a current 
conesponding to the converted voltage, 

a current obtained by adding each current supplied from each of the n current 
source circuits disposed in the second latch are supplied to the plurality of signal lines, and 

the current values supplied from the n constant current sources for video signal 
are set at 2*^:2^ • • :2", 

The invention relates to a signal line driving circuit having (n+m) pieces of 
current source circuits corresponding to each of a plurality of signal lines, a shift register, 
and n pieces (n is a natural number including 1 and more, n^m) of constant current sources 
for video signal, which is characterized in that 

of the (n+m) current source circuits, the n current source circuits are disposed in a 
first latch and the m current source circuits are disposed in a second latch, 

the n current source circuits disposed in the first latch include capacitive means 
for converting a current supplied from each of the n constant current sources for video 
signal into a voltage, according to a sampling pulse supplied from the shift register, and 
supplying means for supplying a current corresponding to the converted voltage, 

the m current source circuits disposed in the second latch include capacitive 
means for converting a current obtained by adding each current supplied from each of the 



n current source circuits disposed in the first latch into a voltage, according to a latch pulse, 
and supplying means for supplying a current corresponding to the converted voltage, and 

the current values supplied from the n constant current sources for video signal 
are set at2°;2^ - :2°. 

5 In the signal line driving circuit of the invention, the first and the second latches 

having each current source circuit are disposed. The current source circuit having the 
supplying means and the capacitive means can supply a current of a predetermined value 
without having any effect of the characteristic dispersion of the transistors forming the 
circuit itself. Further, the current source circuit disposed in the first latch is controlled 

10 according to the sampling pulse supplied from the shift register and the current source 
circuit disposed in the second latch is controlled according to the latch pulse supplied from 
the outside. Namely, since the current source circuits disposed in the first and the second 
latches are controlled by mutually different signals, it is possible to take a long time for the 
operation of converting the supplied current to a voltage and performs the above operation 

15 accurately. 

The signal line driving circuit of the invention can be adopted in both of the 
analog gradation method and the digital gradation method. 

In the invention, the TFT can be used in place of a transistor using a general 
monocrystal, a transistor using SOI, an organic transistor, and the like. 

20 The invention is to provide a signal line driving circuit having the above current 

source circuit. Further, the invention is to provide a light emitting device capable of 
suppressing the influence of the characteristic dispersion of the TFTs forming both of the 
pixel and the driving circuit and further supplying a desired signal current Idata to the light 
emitting element, by using the pixel having the circuit structure for suppressing the 

2 5 influence of the characteristic dispersion the of the TFTs. 

Brief Description of the Drawings 
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Fig. 1 is a view of a signal line driving circuit. 

Fig, 2 is a view of a signal line driving circuit. 

Fig. 3 is a view of a signal line driving circuit (1-bit, 2-bit). 

Fig. 4 is a view of a signal line driving circuit (1-bit). 
5 Fig. 5 is a view of a signal line driving circuit (2-bit). 

Fig. 6 is a circuit diagram of current source circuits. 

Fig. 7 is a circuit diagram of current source circuits. 

Fig, 8 is a circuit diagram of current source circuits. 

Fig. 9 is a circuit diagram of a constant current source for a video signal. 
10 Fig. 10 is a circuit diagram of a constant current source for a video signal. 

Fig. 11 is a diagram showing a light emitting device. 

Fig. 12 is a view of the appearance of a light emitting device. 

Fig. 13 is a circuit diagram of pixels of a light emitting device. 

Fig, 14 is an explanatory view of a driving method of the present invention. 
1 5 Fig. 15 is a view of a light emitting device of the present invention. 

Fig, 16 is a circuit diagram of pixels of a light emitting device. 

Fig. 17 is an explanatory view of operations of a pixel of the light emitting 

device. 

Fig. 18 is a view of a current source circuit. 
20 Fig. 19 is an explanatory view of operations of a current source circuit. 

Fig. 20 is an explanatory view of operations of a current source circuit. 

Fig, 21 is an explanatory view of operations of a current source circuit. 

Fig. 22 is a view of electronic devices to which the present invention is applied. 

Fig. 23 is a view of a signal line driving circuit (3-bit). 
25 Fig. 24 is a view of a signal line driving circuit (3-bit). 

Fig. 25 is a circuit diagram of a constant current source for video signal. 

Fig. 26 is a circuit diagram of a constant current source for video signal. 



Fig. 27 is a circuit diagram of a constant current source for video signal. 

Fig. 28 is a circuit diagram of a current source. 

Fig. 29 is a circuit diagram of a current source. 

Fig. 30 is a circuit diagram of a current source. 

Fig. 31 is a circuit diagram of a current source. 

Fig. 32 is a circuit diagram of a current source. 

Fig. 33 is a circuit diagram of a current source. 

Fig. 34 is a view showing a signal line driving circuit. 

Fig, 35 is a view showing a signal line driving circuit. 

Fig. 36 is a view showing a signal line driving circuit. 

Fig. 37 is a view showing a signal line driving circuit. 

Fig. 38 is a view showing a signal line driving circuit. 

Fig. 39 is a view showing a signal line driving circuit. 

Fig. 40 is a view showing a signal line driving circuit. 

Fig. 41 is a circuit diagram of a constant current source for video signal. 

Fig. 42 is a circuit diagram of a constant current source for video signal. 

Fig. 43 is a circuit diagram of a constant current source for video signal. 

Fig. 44 is a circuit diagram of a constant current source for video signal. 

Fig. 45 is a layout view of a current source circuit. 

Fig. 46 is a circuit diagram of a current source circuit. 

Best Form for carrying out the Invention 
[Embodiment form 1] 

In this embodiment form, an example of a circuit structure and its operation of a 
current source circuit 420 which is provided in a signal line driving circuit of the present 
invention will be described. 

In the invention, a setting signal input from a terminal a represents a sampling 
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pulse or a latch pulse output from a shift register. In other words, a setting signal input 
from the terminal a in Fig. 1 corresponds to the sampling pulse or the latch pulse. In the 
present invention, the setting operation of the current source circuit 420 is performed in 
accordance with the sampling pulse or the latch pulse output from the shift register, 
5 The signal line driving circuit of the invention has a shift register, a first latch 

circuit and a second latch circuit. The first and the second latch circuits have current 
source circuits, respectively. That is, as a setting signal, a sampling pulse output from a 
shift register is input to the terminal a in the current source circuit of the first latch circuit. 
And, as a setting signal, a latch pulse is input to the terminal a in the current source 

1 0 circuit of the second latch circuit. 

In the first latch circuit, a current (a signal current) from a video data line is 
supplied to perform the setting operation in the current source circuit of the first latch 
circuit in concurrence with the sampling pulse output from the shift register. 
Subsequently, the signal current stored in the first latch circuit is output to the second 

15 latch circuit in concurrence with the latch pulse. At this time, in the second latch circuit, 
the current (a signal current) output from the first latch circuit is supplied to perform the 
setting operation in the current source circuit of the second latch circuit. Subsequently, 
the signal current stored in the second latch circuit is output to a pixel via the signal line. 

Briefly, when the current source circuit of the first latch circuit performs the 

20 setting operation, at the same time, the current source circuit of the second latch circuit 
outputs the signal current to the pixel, that is, performs input operation. Then, the 
current source circuit of the first latch circuit performs input operation in concurrence 
with the latch pulse, in other words, when the first latch outputs a current to the second 
latch, at the same time, the current source circuit of the second latch uses the current 

25 output from the first latch to perform the setting operation. As described above, since it 
is possible to perform the setting operation and the input operation in each latch 
simultaneously, more time can be spent on the setting operation, and the setting operation 



can be done accurately. In addition, the signal current provided from the video date line 
has a magnitude depending on the video signal. Therefore, since the current provided to 
the pixel has a magnitude in proportion to the signal current, it becomes possible to 
display image (gray scale). 
5 Note that a shift register has a structure including, for example, flip-flop circuits 

(FFs) in a plurality of columns. A clock signal (S-CLK), a start pulse (S-SP), and an 
inverted clock signal (S-CLKb) are input to the shift register, and signals serially output 
according to the timing of the input signals are called sampling pulses. 

In Fig. 6A, a circuit including switches 104, 105a, and 116, a transistor 102 

10 (n-channel type), and a capacitor element 103 for holding a gate-source voltage Vgs of 
the transistor 102 corresponds to the current source circuit 420, 

In the current source circuit 420, the switch 104 and the switch lOSa are turned 
ON by a signal input via the terminal a. A cunent is supplied to the current source 
circuit of the first latch circuit via a terminal b from a constant current source for video 

15 signal 109 (hereafter referred to as constant current source 109) connected to a current 
line (video line), and a charge is retained in the capacitor element 103. The charge is 
retained in the capacitor element 103 until the current supplied from the constant current 
source 109 becomes identical with a drain current of the transistor 102. 

Further, a current is supplied to the current source circuit of the second latch 

20 circuit via the terminal b from the current source circuit of the first latch circuit, and a 
charge is retained in the capacitor element 103. The charge is retained in the capacitor 
element 103 until the current supplied from the current source circuit of the first latch 
circuit becomes identical with a drain current of the transistor 102. 

Then, the switch 104 and the switch 105a are turned OFF by a signal input via 

25 the terminal a. As a result, since the predetermined charge is retained in the capacitor 
element 103, the transistor 102 is imparted with a capability of flowing a current having a 
magnitude corresponding to that of the signal current Idata- If the switch 101 and the 



switch 116 are turned into a conductive state, in the current source circuit of the first 
latch circuit, a current via a terminal c flows to the current source circuit of the second 
latch circuit. At this time, since the gate voltage of the transistor 102 is maintained at a 
predetermined gate voltage by the capacitor element 103, a drain current corresponding 
5 to the signal current Idata flows through the drain region of the transistor 102. 

Further, in the current source circuit of the second latch circuit, a current flows 
to the pixel connected to the signal line via the terminal c. At this time, since the gate 
voltage of the transistor 102 is maintained at a predetermined gate voltage in the 
capacitor element 103, a drain current corresponding to the current (signal current Idata) 
10 output from the first latch circuit flows through the drain region of the transistor 102. 
Thus, influence of the variation in characteristics of the transistors constituting the signal 
line driving circuit is suppressed, and the magnitude of the current input to the pixel can 
be controlled. 

The connection structure of the switch 104 and the switch 105a is not limited to 
15 the structures shown in Fig. 6A. For example, the structure may be such that one side of 
the switch 104 is connected to the terminal b, and the other side thereof is connected the 
gate electrode of the transistor 102; and one side of the switch 105a is connected to the 
terminal b via the switch 104, and the other side thereof is connected to the switch 116. 
Then, the switch 104 and the switch 105a are controlled by a signal input from the 
20 terminal a. 

Alternatively, the switch 104 may be disposed between the terminal b and the 
gate electrode of the transistor 104, and the switch 105a may be disposed between the 
terminal b and the switch 116. Specifically, referring to Fig. 28A, lines, switches, and 
the like may be disposed such that the connection is structured as shown in Fig. 28(A1) 
25 in the setting operation, and the connection is structured as shown in Fig. 28(A2) in the 
input operation. The number of lines, the number of switches, and the structure are not 
particularly limited. 



In the current source circuit 420 of Fig. 6A, the signal setting operation (setting 
operation) and the signal inputting operation (input operation) to the pixel or the current 
source circuit, that is, the current outputting operation from the current source circuit 
cannot be performed simultaneously. 
5 Referring to Fig. 6B, a circuit including a switch 124, a switch 125, a transistor 

122 (n-channel type), a capacitor element 123 for retaining a gate-source voltage Vgs of 
the transistor 122, and a transistor 126 (n-channel type) corresponds to the current source 
circuit 420. 

The transistor 126 functions as either a switch or a part of a current source 
10 transistor. 

In the current source circuit 420, the switch 124 and the switch 125 are turned 
ON by a signal input via the terminal a. Then, in the current source circuit of the first 
latch circuit, a current is supplied via the terminal b from the constant current source 109 
connected to the current Une, and a charge is retained in the capacitor element 123. The 

15 charge is retained therein until the signal current Idata flown from the constant current 
source 109 becomes identical with a drain current of the transistor 122. Note that, when 
the switch 124 is turned ON, since a gate-source voltage Vgs of the transistor 126 is set 
to 0 V, the transistor 126 is turned OFF. 

Further, in the current source circuit of the second latch circuit, a signal current 

20 Idata is supplied via the terminal b from the first latch circuit, and a charge is retained in 
the capacitor element 123. The charge is retained therein until the current flown from 
the first latch circuit becomes identical with a drain current of the transistor 122. Note 
that, when the switch 124 is turned ON, since a gate-source voltage Vqs of the transistor 
126 is set to 0 V, the transistor 126 is turned OFF. 

25 Subsequently, the switch 124 and the switch 125 are turned OFF. As a result, 

since the predetermined charge is retained in the capacitor element 123, the transistor 122 
in the current source circuit of the first latch circuit is imparted with a capability of 



flowing a current having a magnitude corresponding to that of the signal current Idata. If 
the switch 101 (signal current control switch) is turned into the conductive state, a current 
flows to the current source circuit of the second latch circuit via the terminal c. At this 
time, since the gate voltage of the transistor 122 is maintained by the capacitor element 
5 123 at a predetermined gate voltage, a drain current corresponding to the signal current 
Idata flows through the drain region of the transistor 122, 

Further, the transistor 122 in the current source circuit of the second latch circuit 
is imparted with a capability of flowing a current having a magnitude corresponding to 
that of the current (the signal current I^ata) output from the current source circuit of the 

10 first latch circuit. If the switch 101 (signal current control switch) is turned into the 
conductive state, a current flows to a pixel connected to the signal line via the terminal c. 
At this time, since the gate voltage of the transistor 122 is maintained by the capacitor 
element 123 at a predetermined gate voltage, a drain current corresponding to the signal 
current Idata flows through the drain region of the transistor 122. 

15 When the switches 124 and 125 have been turned OFF, gate and source 

potentials of the transistor 126 are varied not to be the same. As a result, since the 
charge retained in the capacitor element 123 is distributed also to the transistor 126, and 
the transistor 126 is automatically turned ON. Here, the transistors 122 and 126 are 
connected in series, and the gates thereof are connected. Accordingly, the transistors 

20 122 and 126 serve respectively as a multi-gate transistor. That is, a gate length L of the 
transistor varies between the setting operation and the input operation. Therefore, the 
value of the current supplied from the terminal b at the time of the setting operation can 
be made larger than the value of the current supplied from the terminal c at the time of 
the input operation. Thus, various loads (such as wiring resistances and cross 

25 capacitances) disposed between the terminal b and the constant current source 109 can be 
charged even faster. Consequently, the setting operation can be completed quickly. 

The number of switches, the number of lines, and the connections thereamong 



are not particularly limited. Specifically, referring to Fig. 28B, lines and switches may 
be disposed such that the connection is structured as shown in Fig. 28(B1) in the setting 
operation, and the connection is structured as shown in Fig. 28(B2) in the input operation. 
In particular, in Fig. 28(B2), it is sufficient that the charge accumulated in a capacitor 
5 element 123 does not leak. 

Note that, in the current source circuit 420 of Fig. 6B, the signal setting 
operation (setting operation) and the signal inputting operation (input operation) to the 
pixel or the current source circuit, that is, the current outputting operation from the 
cunent source circuit cannot be performed simultaneously. 

10 Referring to Fig. 6C, a circuit including a switch 108, a switch 110, transistors 

105b, 106 (n-channel type), and a capacitor element 107 for retaining gate-source voltage 
Vgs of the transistors 150b and 106 corresponds to the current source circuit 420. 

In the current source circuit 420, the switch 108 and the switch 110 are turned 
ON by a signal input via the terminal a. Then, in the current source circuit of the first 

15 latch circuit, a current is supplied via the terminal b from the constant current source 109 
connected to the current line, and a charge is retained in the capacitor element 107. The 
charge is retained therein until the signal current I^ata flown from the constant current 
source 109 becomes identical with a drain current of the transistor 105b. At this time, 
since the gate electrodes of the transistor 105b and of the transistor 106 are connected to 

20 each other, the gate voltages of the transistor 105b and the transistor 106 are retained by 
the capacitor element 107. 

Further, in the current source circuit of the second latch circuit, a current is 
supplied via the terminal b from the current source circuit of the first latch circuit, and a 
charge is retained in the capacitor element 107. The charge is retained therein until the 

25 current (the signal current Idau ) flown from the current source circuit of the first latch 
circuit becomes identical with a drain current of the transistor 105b. At this time, since 
the gate electrodes of the transistor 105b and of the transistor 106 are connected to each 



other, the gate voltages of the transistor 105b and the transistor 106 are retained by the 
capacitor element 107. 

Then, the switch 108 and the switch 110 are turned OFF. As a result, in the 
current source circuit of the first latch circuit, since the predetermined charge is retained 
5 in the capacitor element 107, the transistor 106 is imparted with a capability of flowing a 
current having a magnitude corresponding to that of the signal current Idata- If the 
switch 101 is turned to the conductive state, a current flows to the current source circuit 
of the second latch circuit via the terminal c. At this time, since the gate voltage of the 
transistor 106 is maintained by the capacitor element 107 at a predetermined gate voltage, 

10 a drain current corresponding to the current (the signal current Idata) flows through the 
drain region of the transistor 106. 

Further, in the current source circuit of the second latch circuit, the current (the 
signal current Idata) output from the first latch circuit is retained in the capacitor element 
107, the transistor 106 is imparted with a capability of flowing a current having a 

15 magnitude corresponding to that of the current (the signal current Idata). If the switch 
101 is turned into the conductive state, a current flows to the pixel connected to the signal 
line via the terminal c. At this time, since the gate voltage of the transistor 106 is 
maintained by the capacitor element 107 at a predetermined gate voltage, a drain current 
corresponding to the current (the signal current Idata) flows thourgh the drain region of the 

20 transistor 106. Thus, influence of the variation in characteristics of the transistors 
constituting the signal line driving circuit is suppressed, and magnitude of the current 
input to the pixel can be controlled. 

At this time, characteristics of the transistor 105b and the transistor 106 need to 
be the same to cause the drain current corresponding to the signal current Idata to flow 

25 precisely through the drain region of the transistor 106. To be more specific, values 
such as mobility and thresholds of the transistor 105b and the transistor 106 need to be 
the same. In addition, in Fig. 6C, the value of W (gate width)/L (gate length) of each of 



the transistor 105b and the transistor 106 may be arbitrarily set, and a current 
proportional to the signal current supplied from the constant current source 109 and 
the like may be supplied to the pixel. 

Further, the values of W/L of the transistor 105b and the transistor 106, which is 
5 connected to the constant current source 109 is set high, whereby the write speed can be 
increased by supplying a large current from the constant current source 109. 

With the current source circuit 420 shown in Fig. 6B, the signal setting operation 
(setting operation) can be performed simultaneously with the signal inputting operation 
(input operation) to the pixel. 

10 Each of the current source circuits 420 of Figs. 6D and 6E has the same circuit 

element connection structures as that of the current source circuit 420 of Fig. 6C, except 
for the connection structure of the switch 110. In addition, since the operation of the 
curreiit source circuit 420 of each of Figs. 6D and 6E conforms to the operation of the 
current source circuit 420 of Fig. 6C, a description thereof will be omitted in the present 

15 embodiment form. 

Note that, the number of switches, the number of lines, and the structures thereof 
are not particularly limited. Specifically, referring to Fig. 28C, lines and switches may 
be disposed such that the connection is structured as shown in Fig. 28(C1) in the setting 
operation, and the connection is structured as shown in Fig. 28(C2) in the input operation. 

20 In particular, in Fig. 28(C2), it is sufficient that the charge accumulated in the capacitor 
element 107 does not leak. 

Referring to Fig. 29 A, a circuit including switches 195b, 195c, 195d, and 195f, a 
transistor 195a, and a capacitor element 195e corresponds to the current source circuit. 
In the current source circuit shown in Fig. 29 A, the switches 195b, 195c, 195d, and 195f 

25 are turned ON by a signal input via the terminal a. Then, a current is supplied via the 
terminal b from the constant current source 109 connected to the current line. A 
predetermined charge is retained in the capacitor element 195e until the signal current 



supplied from the constant current source 109 becomes identical to a drain current of the 
transistor 195a. 

Then, the switches 195b, 195c, 195d, and 195f are turned OFF by a signal input 
via the terminal a. At this time, since the predetermined charge is retained in the 
5 capacitor element 195e, the transistor 195a is imparted with a capability of flowing a 
cunent having a magnitude corresponding to that of the signal current. This is because 
the gate voltage of the transistor 195a is set by the capacitor element 195a to a 
predetermined gate voltage, and a drain current corresponding to a current (reference 
cunent) flows through the drain region of the transistor 195a. In this state, a current is 

10 supplied to the outside via the terminal c. Note that, in the current source circuit shown 
in Fig. 29 A, the setting operation for setting the current source circuit to have a capability 
of flowing a signal current cannot be performed simultaneously with the input operation 
for inputting the signal current to the pixel. In addition, when a switch controlled by the 
signal input via the terminal a is ON, and also, when a current is controlled not to flow 

15 from the terminal c, the terminal c needs to be connected to another line of the other 
potential. Here, the line potential is represented by Va. Va may be a potential 
sufficient to flow a current flowing from the terminal b as it is, and may be a power 
supply voltage Vdd as an example. 

Note that, the number of switches, the number of lines, and the structures thereof 

20 are not particularly limited. Specifically, referring to Figs. 29B and 29C, lines and 
switches may be disposed such that the connection is structured as shown in either Fig. 
29(B1) or 29(C1) in the setting operation, and the connection is structured as shown in 
either Fig. 29(B2) or 29(C2) in the input operation. 

Further, in the current source circuits of Figs. 6A and 6C to 6E, the current-flow 

25 directions (directions from the pixel to the signal line driving circuit) are the same. The 
polarity (conductivity type) of each of the transistor 102, the transistor 105b, and the 
transistor 106 can be of p-channel type. 



Fig. 7A shows a circuit structure in which the current-flow direction (direction 
from the pixel to the signal line driving circuit) is the same, and the transistor 102 shown 
in Fig. 6A is set to be of p-channel type. In Fig. 7A, with the capacitor element 
disposed between the gate and the source, even when the source potential varies, the 
gate-source voltage can be maintained. Further, Figs. 7B to 7D show circuit diagrams 
in which the current-flow directions (directions from the pixel to the signal line driving 
circuit) are the same, and the transistor 105b and the transistor 106 shown in Figs. 6C to 
6E are set to be of p-channel type. 

Further, Fig. 30A shows a case where the transistor 195a is set to be of 
p-channel type in the structure of Fig. 29. Fig. 30B shows a case where the transistors 
122 and 126 are set to be of p-channel type in the structure of Fig. 6B. 

Referring to Fig. 32, a circuit including switches 104 and 116, a transistor 102, a 
capacitor element 103, and the like corresponds to the current source circuit. 

Fig. 32A corresponds to the circuit of Fig. 6A that is partly modified. In the 
cunent source circuit of Fig. 32A, the transistor gate width W varies between the setting 
operation of the current source and the input operation. Specifically, in the setting 
operation, the connection is structured as shown in Fig. 32B, in which the gate width W 
is large. In the input operation, the connection is structured as shown in Fig. 32C, in 
which the gate width W is small. Therefore, the value of the current supplied from the 
terminal b at the time of the setting operation can be made larger than the value of the 
cunent supplied from the terminal c at the time of the input operation. Thus, various 
loads (such as wiring resistances and cross capacitances) disposed between the terminal b 
and the constant current source for the video signal can be charged even faster. 
Consequently, the setting operation can be completed quickly. 

Note that. Fig. 32 shows the circuit of Fig. 6A that is partly modified. In 
addition, the circuit can be easily applied to, for example, other circuits shown in Fig, 6 
and to the circuits shown in Fig. 7, Fig. 29, Fig. 31, and Fig. 30. 



Note that, in the above mentioned current source circuits, a current flows from 
the pixel to the signal line driving circuit. However, the current not only flows from the 
pixel to the signal line driving circuit, but also may flow from the signal line driving 
circuit to the pixel. It depends on the structure of the pixel circuit that the current flows 
5 in a direction from the pixel to the signal line driving circuit or in a direction from the 
signal line driving circuit to the pixel. In the case where the current flows from the 
signal line driving circuit to the pixel, Vss (low potential power source) may be set to 
Vdd (high potential power source), and the transistors 102, 105b, 106, 122, and 126 may 
be set to be of p-channel type in Fig. 6. Also in the circuit diagram shown in Fig. 7, Vss 
10 may be set to Vdd, and the transistors 102, 105b, and 106 may be of n-channel type. 

Note that lines and switches may be disposed such that the connection is 
structured as shown in Figs. 31(A1) to 41(D1) in the setting operation, and the 
connection is structured as shown in Figs, 31(A2) to 41(D2) in the input operation. The 
number of switches, the number of lines and the connection structures thereof are not 
1 5 particularly limited. 

Note that, in all the current source circuits described above, the disposed 
capacitor element may not be disposed by being substituted by, for example, a gate 
capacitance of a transistor. 

Hereinafter, a description will be made in detail regarding the operations of the 
20 current source circuits of Figs. 6A, 7A, 6C to 6E, and 7B to 7D among those described 
above by using Figs. 6 and 7. To begin with, the operations of the current source 
circuits of Figs. 6A and 7A will be described with reference to Fig. 19. 

Figs. 19A to 19C schematically show paths of a current flowing among circuit 
elements. Fig. 19D shows the relationship between the current flowing through each 
25 path and the time in writing the signal current I^ata to the current source circuit. Fig. 19E 
shows the relationship between the voltage accumulated in a capacitor element 16, that is, 
the gate-source voltage of a transistor 15, and the time in writing the signal current Idaia to 



the current source circuit. In the circuit diagrams of Figs. 19A to 19C, numeral 11 
denotes a constant current source for video signal, switches 12 to 14 each are a 
semiconductor device having a switching function, numeral 15 denotes a transistor 
(n-channel type), numeral 16 denotes a capacitor element, and numeral 17 denotes a pixel. 
5 In this embodiment form, the switch 14, the transistor 15, and the capacitor element 16 
form an electric circuit corresponding to a current source circuit 20. Drawing lines and 
reference symbols are shown in Fig, 19A. Since drawing lines and reference symbols 
shown in Figs. 19B and 19C are similar to those shovm in Fig. 19 A, they are omitted here. 
Note that in this specification, a current is supplied form a constant current source 11 for 

10 video signal in the current source circuit of the first latch circuit, the current source 
circuit of the second latch circuit flows a current to the pixel connected to the signal line. 
However, here, in order to simplify the description, a current source circuit in which a 
current is supplied from a constant current source for video signal to a pixel connected to 
a signal line is described. 

15 A source region of the n-channel transistor 15 is connected to Vss, and a drain 

region thereof is connected to the constant current source 11 for video signal. One of 
electrodes of the capacitor element 16 is connected to Vss (the source of the transistor 
15), and the other electrode is connected to the switch 14 (the gate of the transistor 15). 
Hie capacitor element 16 plays a role of holding the gate-source voltage of the transistor 

20 15. 

The pixel 17 is formed of a light emitting element, a transistor, or the like. The 
light emitting element includes an anode, a cathode, and a light emitting layer 
sandwiched between the anode and the cathode. In this specification, when the anode is 
used as a pixel electrode, the cathode is referred to as an opposing electrode; in contrast, 
25 when the cathode is used as a pixel electrode, the anode is referred to as an opposing 
electrode. The light emitting layer can be formed of a known light emitting material. 
The light emitting layer has two structures: a single layer structure and a laminate 



structure, and the present invention may use any one of known structures. 
Luminescence in the light emitting layer includes light emission (fluorescence) in 
returning from a singlet excited state to a normal state and light emission 
(phosphorescence) in returning from a triplet excited state to a normal state. The 
5 present invention may be applied to a light emitting device using either one or both of the 
two types of light emission. Further, the light emitting layer is formed of a known 
material such as an organic material or an inorganic material. 

Note that, in practice, the current source circuit 20 is provided in the signal line 
driving circuit. A current corresponding to the signal current I^ata flows via, for example, 
10 a circuit element included in the signal line or the pixel from the current source circuit 20 
provided in the signal line driving circuit. However, since Fig. 19 is a diagram for 
briefly explaining the outline of the relationship among the constant current source 11 for 
video signal, the current source circuit 20, and the pixel 17, a detailed illustration of the 
structure is omitted. 

15 First, an operation (setting operation) of the current source circuit 20 for 

retaining the signal current Idata will be described by using Figs. 19A and 19B. 
Referring to Fig. 19A, the switch 12 and the switch 14 are turned ON, and the switch 13 
is turned OFF. In this state, the signal current Idau is output from the constant current 
source 11 for video signal, and flows to the current source circuit 20 from the constant 

20 current source 11 for video signal. At this time, since the signal current Idata is flowing 
from the constant current source 11 for video signal, the current flows separately through 
cunent paths Ii and I2 in the current source circuit 20, as shown in Fig. 19A. Fig. 19D 
shows the relationship at this time. Needless to say, the relationship is expressed as Idata 

= Il + l2. 

25 The moment the current starts to flow from the constant current source 11 for 

video signal, since no charge is accumulated in the capacitor element 16, the transistor 15 
is OFF. Accordingly, I2 = 0 and Idata = h are established. 



Charge is gradually accumulated into the capacitor element 16, and a potential 
difference begins to occur between both electrodes of the capacitor element 16 (Fig. 19E). 
When the potential difference of both the electrodes has reached Vth (point A in Fig. 19E), 
the transistor IS is turned ON, and l2>0 is established. As described above, since Idata = 
5 Ii 4- 12, while Ii gradually decreases, the current keeps flowing. Charge accumulation is 
continuously performed in the capacitor element 16. 

The potential difference between both the electrodes of the capacitor element 16 
serves as the gate-source voltage of the transistor 15. Thus, charge accumulation in the 
capacitor element 16 continues until the gate-source voltage of the transistor 15 reaches a 

10 desired voltage, that is, a voltage (VGS) that allows the transistor is to be flown with the 
cunent I<iata- When charge accumulation terminates (B point in Fig. 19E), the current Ii 
stops flowing. Further, since the TFT 15 is ON, I<iata = h is established (Fig. 19B). 

Next, an operation (input operation) for inputting the signal current Idata to the 
pixel will be described by using Fig. 19C. When the signal current Idata is input to the 

15 pixel, the switch 13 is turned ON, and the switch 12 and the switch 14 are turned OFF. 
Since VGS written in the above-described operation is held in the capacitor element 16, 
the transistor 15 is ON. A current identical with the signal current Idata flows to Vss via 
the switch 13 and transistor 15, and the input of the signal current Idata to the pixel is then 
completed. At this time, when the transistor 15 is set to operate in a saturation region, 

20 even if the source-drain voltage of the transistor 15 varies, a current flowing into the 
pixel can flows constantly. 

In the current source circuit 20 shown in Fig. 19, as shown in Figs. 19A to 19C, 
the operation is divided into an operation (setting operation; corresponding to Figs. 19A 
and 19B) for completing a write of the signal current Idata to the current source circuit 20, 

25 and an operation (input operation; corresponding to Fig. 19C) for inputting the signal 
current Idata to the pixel). Then, in the pixel, a current is supplied to the light emitting 
element in accordance with the input signal current Idata- 



The current source circuit 20 of Fig. 19 is not capable of performing the setting 
operation and the input operation simultaneously. In the case where the setting 
operation and the input operation need to be performed simultaneously, at least two 
cunent source circuits are preferably provided to each of a plurality of signal lines each 
5 of which is connected with a plurality of pixels and which are provided in a pixel portion. 
However, if the setting operation can be performed within a period during which the 
signal current Idau is not input to the pixel, only one current source circuit may be 
provided for each signal line (each column). 

Although the transistor 15 of the current source circuit 20 shown in each of Figs. 

10 19A to 19C is of n-channel type, the transistor 15 of the current source circuit 20 may be 
of p-channel type, of course. Here, a circuit diagram for the case where the transistor 15 
is of p-channel type is shown in Fig. 19. Referring to Fig. 19F, numeral 31 denotes a 
constant current source for video signal, switches 32 to 34 each are a semiconductor 
device (transistor) having a switching function, numeral 35 denotes a transistor 

15 (p-channel type), numeral 36 denotes a capacitor element, and numeral 37 denotes a pixel. 
In this embodiment form, the switch 34, the transistor 35, and the capacitor element 36 
form an electric circuit corresponding to a current source circuit 24. 

The transistor 35 is of p-channel type. One of a source region and a drain 
region of the transistor 35 is connected to Vdd, and the other is connected to the constant 

20 cunent source 31. One of electrodes of the capacitor element 36 is connected to Vdd, 
and the other electrode is connected to the switch 36. The capacitor element 36 plays a 
role of holding the gate-source voltage of the transistor 35. 

Operation of the current source circuit 24 of Fig. 19F is similar to the operation 
of the current source circuit 20 described above, except for the current-flow direction, 

25 and thus, a description thereof will be omitted here. In the case of designing the current 
source circuit in which the polarity of the transistor 15 is changed without changing the 
current-flow direction, the circuit diagram of Fig. 7A may be referenced. 



Note that in Fig. 33, the current-flow direction is the same as in Fig. 19F, in 
which the transistor 35 is of n-channel type. The capacitor element 36 is connected 
between the gate and the source of the transistor 35. The source potential of the 
transistor 35 varies between the setting operation and the input operation. However, 
5 even when the source potential varies, since the gate*source voltage is retained, a normal 
operation is implemented. 

Next, operations of the current source circuits shown in Figs. 6C to 6E and Figs. 
7B to 7D will be described by using Figs. 20 and 21. Figs. 20A to 20C schematically 
show paths through which a current flows among circuit elements. Fig. 20D shows the 

10 relationship between the current flowing through each path and the time in writing the 
signal current Idata to the current source circuit. Fig. 20E shows the relationship between 
the voltage accumulated in a capacitor element 46, that is, the gate-source voltages of 
transistor 43, 44, and the time in writing the signal current Idata to the current source 
circuit. Further, in the circuit diagrams of Figs. 20 A to 20C, numeral 41 denotes a 

15 constant current source for video signal, a switch 42 is a semiconductor device having a 
switching function, numerals 43 and 44 denote transistors (n-channel type), numeral 46 
denotes a capacitor element, and numeral 47 denotes a pixel. In this embodiment form, 
the switch 42, the transistors 43 and 44, and the capacitor element 46 compose an electric 
circuit corresponding to a current source circuit 25. Note that drawing lines and 

20 reference symbols are shown in Fig. 20 A, and since drawing lines and reference symbols 
shown in Figs. 20B and 20C conform to those shown in Fig. 20A, they are omitted. 
Note that in this specification, a current is supplied form a constant current source 11 for 
video signal in the current source circuit of the first latch circuit, the current source 
circuit of the second latch circuit flows a current to the pixel connected to the signal line. 

25 However, here, in order to simplify the description, a current source circuit in which a 
current is supplied from a constant current source for video signal to a pixel connected to 
a signal line is described. 



A source region of the n-channel transistor 43 is connected to Vss, and a drain 
region thereof is connected to the video signal current source 41. A source region of the 
n-channel transistor 44 is connected to Vss, and a drain region thereof is connected to a 
terminal 48 of the light emitting element 47. One of electrodes of the capacitor element 
5 46 is connected to Vss (the sources of the transistors 43 and 44), and the other electrode 
thereof is connected to the gate electrodes of the transistors 43 and 44. The capacitor 
element 46 plays a role of holding gate-source voltages of the transistors 43 and 44. 

Note that, in practice, the current source circuit 25 is provided in the signal line 
driving circuit. A current corresponding to the signal current Idata flows via, for example, 
10 a circuit element included in the signal line or the pixel, from the current source circuit 
25 provided in the signal line driving circuit. However, since Fig. 20 is a diagram for 
briefly explaining the outline of the relationship among the constant current source for 
video signal 41, the current source circuit 25, and the pixel 47, a detailed illustration of 
the structure is omitted. 

15 In the current source circuit 25 of Fig. 20, the sizes of the transistors 43 and 44 

are important. Hereinafter, using different reference symbols, a case where the sizes of 
the transistors 43 and 44 are identical and a case the sizes are mutually different will be 
described. Referring to Figs. 20A to 20C, the case where the sizes of the transistors 43 
and 44 are mutually identical will be described by using the signal current Idata- The 

20 case where the sizes of the transistors 43 and 44 are mutually different will be described 
by using a signal current Idatai and a signal current Idata2. Note that the sizes of the 
transistors 43 and 44 are determined using the value of W (gate width)/L (gate length) of 
each transistor. 

First, the case where the sizes of the transistors 43 and 44 are mutually identical 
25 will be described. To begin with, operation for retaining the signal current I^ata in the 
current source circuit 20 will be described by using Figs. 20A and 20B. Referring to 
Fig. 20A, when the switch 42 is turned ON, the signal current Idata is set in the video 



signal current source 41, and flows from the constant current source for video signal 41 
to the current source circuit 25, At this time, since the signal current Idata is flowing 
from the constant current source for video signal 41, the current flows separately through 
current paths Ii and h in the current source circuit 20, as shown in Fig. 20A. Fig. 20D 
shows the relationship at this time. Needless to say, the relationship is expressed as Idata 
= Ii + l2. 

The moment the current starts to flow from the video signal current source 41, 
since no charge is yet accumulated in the capacitor element 46, the transistors 43 and 44 
are OFF. Accordingly, I2 = 0 and Idata = Ii are established. 

Then, charge is gradually accumulated into the capacitor element 46, and a 
potential difference begins to occur between both electrodes of the capacitor element 46 
(Fig. 20E). When the potential difference of both the electrodes has reached Vth (point 
A in Fig. 20)), the transistors 43 and 44 are turned ON, and l2>0 is established. As 
described above, since Idata = Ii + I2, while Ii gradually decreases, the current keeps 
flowing. Charge accumulation is continuously performed in the capacitor element 46. 

The potential difference between both the electrodes of the capacitor element 46 
serves as the gate-source voltage of each of the transistors 43 and 44. Thus, charge 
accumulation in the capacitor element 46 continues until the gate-source voltages of the 
transistors 43 and 44 each reach a desired voltage, that is, a voltage (VGS) that allows the 
transistor 44 to be flown with the current Idata- When charge accumulation terminates (B 
point in Fig. 20E), the current Ii stops flowing. Further, since the transistors 43 and 44 
are ON, Idata = I2 is established (Fig. 20B). 

Next, operation for inputting the signal current Idata to the pixel will be described 
by using Fig. 20C. First, the switch 42 is turned OFF Since VGS written at the 
above-described operation is retained in the capacitor element 46, the transistors 43 and 
44 are ON. A current identical with the signal current Ida,a flows from the pixel 47. 
Thus, the signal current Idata is input to the pixel. At this time, when the transistor 44 is 
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set to operate in a saturation region, even if the source-drain voltage of the transistor 44 
varies, the cunent flowing in the pixel can be flown without variation. 

In the case of a current mirror circuit shown in Fig. 6C, even when the switch 42 
is not turned OFF, a current can be flown to the pixel 47 by using the current supplied 
5 from the video signal current source 41. That is, the setting operation for setting a 
signal for the current source circuit 20 can be implemented simultaneously with the 
operation (input operation) for inputting a signal to the pixel. 

Next, a case where the sizes of the transistors 43 and 44 are mutually different 
will be described. An operation of the current source circuit 25 is similar to the 

10 above-described operation; therefore, a description thereof will be omitted here. When 
the sizes of the transistors 43 and 44 are mutually different, the signal current Idatai set in 
the video signal current source 41 is inevitably different from the signal current Idata2 that 
flows to the pixel 47. The difference therebetween depends on the difference between 
the values of W (gate width)/L (gate length) of the transistors 43 and 44. 

15 In general, the W/L value of the transistor 43 is preferably set larger than the 

W/L value of the transistor 44. This is because the signal current Idatai can be increased 
when the W/L value of the transistor 43 is set large. In this case, when the current 
source circuit is set with the signal current Idatai, Loads (cross capacitances, wiring 
resistances) can be charged. Thus, the setting operation can be completed quickly. 

20 The transistors 43 and 44 of the current source circuit 25 in each of Figs. 20A to 

20C are of n-channel type, but the transistors 43 and 44 of the current source circuit 25 
may be of p-channel type. Here, Fig. 21 shows a circuit diagram in which the 
transistors 43 and 44 are of p-channel type. 

Referring to Fig. 21, numeral 41 denotes a constant current source, a switch 42 

25 is a semiconductor device having a switching function, numerals 43 and 44 denote 
transistors (p-channel type), numeral 46 denotes a capacitor element, and numeral 47 
denotes a pixel. In this embodiment form, the switch 42, the transistors 43 and 44, and 



the capacitor element 46 form an electric circuit conesponding to a current source circuit 
26. 

A source region of the p-channel transistor 43 is connected to Vdd, and a drain 
region thereof is connected to the constant current source 41. A source region of the 
5 p-channel transistor 44 is connected to Vdd, and a drain region thereof is connected to a 
terminal 48 of the light emitting element 47. One of electrodes of the capacitor element 
46 is connected to (source), and the other electrode is connected to the gate electrodes of 
the transistors 43 and 44. The capacitor element 46 plays a role of holding gate-source 
voltages of the transistors 43 and 44. 

10 Operation of the current source circuit 24 of Fig. 21 is similar to that shown in 

each of Figs. Figs. 20A to 20C except for the current-flow direction, and thus, a 
description thereof will be omitted here. In the case of designing the current source 
circuit in which the polarities of the transistors 43 and 44 are changed without changing 
the current-flow direction, Fig. 7B and Fig. 33 may be referenced, 

15 In summary, in the current source circuit of Fig. 19, the current having the same 

magnitude as that of the signal current I^ata set in the current source flows to the pixel. 
In other words, the signal current I<iata set in the constant current source is identical in 
value with the current flowing to the pixel. The current is not influenced by variation in 
characteristics of the transistors provided in the cunent source circuit. 

20 In each of the current source circuits of Fig. 19 and Fig. 6B, the signal current 

I<iata cannot be output to the pixel from the current source circuit in a period during which 
the setting operation is performed. Thus, two current source circuits are preferably 
provided for each signal line, in which an operation (setting operation) for setting a signal 
is performed to one of the current source circuits, and an operation (input operation) for 

25 inputting Idata to the pixel is performed using the other current source circuit. 

However, in the case where the setting operation and the input operation are not 
performed at the same time, only one current source circuit may be provided for each 
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column. The current source circuit of each of Figs. 29A and 30A is similar to the 
cunent source circuit of Fig. 19, except for the connection and current-flow paths. The 
current source circuit of Fig. 32A is similar, except for the difference in magnitude 
between the cunent supplied from the constant current source and the current flowing 
5 from the current source circuit. The current source circuits of Figs. 6B and 30B are 
similar, except for the difference in magnitude between the current supplied from the 
constant current source and the current flowing from the current source circuit. 
Specifically, in Fig. 32A, only the gate width W of the transistor is different between the 
setting operation and the input operation; in Figs. 6B and 30B, only the gate length L is 

10 different between the setting operation and the input operation; and others are similar to 
those of the structure of the current source circuit in Fig. 19. 

In each of the current source circuits of Figs. 20 and 21, the signal current Idata 
set in the constant current source and the value of the current flowing to the pixel are 
dependent on the sizes of the two transistors provided in the cunent source circuit. In 

15 other words, the signal current Idata set in the constant current source and the current 
flowing to the pixel can be arbitrarily changed by arbitrarily designing the sizes (W (gate 
width)/L (gate length)) of the two transistors provided in the current source circuit. 
However, output of precise signal current Idata to the pixel is difficult in the case where 
variation is caused in the characteristics of the two transistors, such as threshold values 

20 and mobility. 

Further, in each of the current source circuits of Figs. 20 and 21, the signal can 
be input to the pixel during the setting operation. That is, the setting operation for 
setting the signal can be performed simultaneously with the operation (input operation) 
for inputting the signal to the pixel. Thus, unlike the current source circuit of Fig. 19, 
25 two current source circuits do not need to be provided in a single signal line. 

The present invention with the above structure can suppress the influence of 
variation in the TFT characteristics and supply a desired current to the outside. 



[Embodiment Form 2] 

In this embodiment form, the structure of a light emitting device including a 
signal line driving circuit of the present invention will be described by using Fig. 15. 
5 The light emitting device of the invention comprises a pixel portion 402 with a 

plurality of pixels arranged in a matrix shape, on a substrate 401, and a signal line driving 
circuit 403, a first scanning line driving circuit 404, and a second scanning line driving 
circuit 405 arranged around the pixel portion 402. In Fig. 15A, although it has the signal 
line driving circuit 403 and two sets of scanning line driving circuits 404 and 405, the 

10 invention is not restricted to this. The number of the driving circuits can be determined 
depending on the structure of the pixels. A signal is supplied from the outside to the 
signal line driving circuit 403, the first scanning line driving circuit 404, and the second 
scanning line driving circuit 405, through the FPC 406. 

The structure of the first scanning line driving circuit 404 and the second 

15 scanning line driving circuit 405 will be described by using Fig. 15B, Each of the first 
scanning line driving circuit 404 and the second scanning line driving circuit 405 has a 
shift register 407 and a buffer 408. For an easy description of the operation, the shift 
register 407 supplies sampling pulses sequentially, according to a clock signal (G-CLK), a 
start pulse (S-SP), and a clock inverse signal (G-CLKb). Thereafter, the sampling pulses 

20 amplified by the buffer 408 are supplied to the scanning lines to make each one line into a 
selection state. Then, a signal current Idata is sequentially written into the controlled pixel 
from the signal line, according to the selected scanning line. 

Between the shift register 407 and the buffer 408, a level shifter circuit may be 
arranged. The voltage amplitude can be increased by placing the level shifter circuit. 

25 The structure of the signal line driving circuit 403 will be described below. The 

form of this embodiment may be freely combined with the embodiment form 1. 
[Embodiment Form 3] 



In this embodiment form, the structure of the signal line driving circuit 403 
shown in Fig. 15A and the operation thereof will be described. In this embodiment form, 
the signal line driving circuit 403 used for performing an analog gradation display or a 
digital gradation display of one bit will be described. 
5 Fig. 3A shows a schematic view of the signal line driving circuit 403 in the case 

of performing the analog gradation display or the digital gradation display of one bit. 
The signal line driving circuit 403 has a shift register 415, a first latch circuit 416, and a 
second latch circuit 417. 

For an easy description of the operation, the shift register 415 is formed by a 
10 plurality of lines of flip-flop circuits (FF) and the like, to which the clock signal (S-CLK), 
the start pulse (S-SP), and the clock inverse signal (S-CLKb) are supplied. According to 
the timing of these signals, sampling pulses are sequentially supplied therefi-om. 

The sampling pulses supplied from the shift register 415 are supplied to a first 
latch circuit 416. A yideo signal (digital video signals or analog video signals) is entered 
15 in the first latch circuit 416, and the video signal is kept in each line according to the 
timing of entering the sampling pulses. 

In the first latch circuit 416, when the video signal has been kept in every line 
including the final line, a latch pulse is entered into a second latch circuit 417 in the 
horizontal retrace time, and the video signal kept in the first latch circuit 416 is all 
20 transferred to the second latch circuit 417. Then, it is found that the video signal kept in 
the second latch circuit 417 has been supplied at once for every one line to each pixel 
connected to each signal line. 

While the video signal kept in the second latch circuit 417 is being supplied to the 
pixels, the sampling pulses are supplied from the shift register 411 again. Thereafter, the 
25 operation will be repeated, thereby performing the processing of the video signal for one 
frame. 

The signal line driving circuit of the invention includes the first latch circuit 416 



and the second latch circuit 417 having each current source circuit. 

ITie structure of the first latch circuit 416 and the second latch circuit 417 will be 
described by using Fig. 4, this time. Fig. 4 shows the outline of the signal line driving 
circuit 403 in the vicinity of the three signal lines from the i-th line to the (i+2)-th line. 
5 The signal line driving circuit 403 includes a current source circuit 431, a switch 

432, a current source circuit 433, and a switch 434 in each line. The switch 432 and the 
switch 434 are controlled by the latch pulse. The mutually inverted signals are entered 
respectively mto the switch 432 and the switch 434, Therefore, the current source circuit 
433 performs one of the setting operation and the input operation. 

10 The current source circuit 431 and the current source circuit 433 are controlled by 

a signal entered through a terminal a. A current (signal current Idata) set by using a 
constant current source 109 for video signal connected to a video line (current line) 
through a terminal b is held in the current source circuit 431 belonging to the first latch 
circuit 416. The switch 432 is provided between the current source circuit 431 and the 

15 cunent source circuit 433, and the on/off operation of the switch 432 is controlled by the 
latch pulse. 

A current supplied from the current source circuit 431 (the first latch circuit 416) 
is held in the current source circuit 433 belonging to the second latch circuit 417. The 
switch 434 is provided between the current source circuit 433 and the pixel connected to 
20 the signal line and the on/off operation of the switch 434 is controlled by the latch pulse. 

The switch 434 provided between the current source circuit 433 and the pixel 
connected to the signal line can be omitted when a switch is set in the current source 
circuit 433. Depending on the structure of the current source circuit, there is a case in 
which the switch 434 is not required between the current source circuit 433 and the pixel 
2 5 connected to the signal line. 

Similarly to the switch 434 provided between the current source circuit 433 and 
the pixel connected to the signal line, the switch 432 provided between the current source 



circuit 431 and the current source circuit 433 can be also omitted in some cases. 

In the case of performing the digital gradation display of one bit, the signal 
current Idata is supplied from the current source circuit 433 to the pixel when the video 
signal is a bright signal. On the contrary, when the video signal is a dark signal, since the 
5 current source circuit 433 doesn't have an ability of supplying a cunent, no current flows 
to the pixel. In the case of performing the analog gradation display, the signal current 
Idata is supplied from the current source circuit 433 to the pixel, according to the video 
signal. Namely, in the current source circuit 433, the ability (Vgs) of supplying a current 
is controlled by the video signal and the brightness is controlled, according to the amount 
10 of the current supplied to the pixels. 

In the invention, a setting signal supplied from the terminal a means the sampling 
pulse or the latch pulse supplied from the shift register. Namely, the setting signal in Fig. 
1 corresponds to the sampling pulse or the latch pulse supplied from the shift register. In 
the invention, the current source circuit is set, according to the sampling pulse or the latch 
1 5 pulse supplied from the shift register. 

The sampling pulse supplied from the shift register 415 is entered into the 
terminal a of the current source circuit 431 belonging to the first latch circuit 416. The 
latch pulse is entered into the terminal a of the current source circuit 433 belonging to the 
second latch circuit 417. 

20 The circuitry of the current source circuit as shown in Fig. 6, Fig. 7, Fig, 29, Fig. 

30, and Fig. 32, etc. can be freely used in the current source circuit 431 and the current 
source circuit 433. The respective current source circuits may adopt not only one method 
but also a plurality of methods. 

Although the setting operation is performed on the first latch circuit for every one 

25 line by the constant current source 109 for video signal in Fig. 4, it is not restricted to this. 
As illustrated in Fig. 34, the setting operation can be performed at once in a plurality of 
lines and in other words, in a multiphasic way. Although two constant current sources 



109 for video signal are arranged in Fig, 34, the setting operation may be performed on the 
two constant current sources 109 for video signal by another constant current source for 
video signal separately arranged. 

In the below, an example of the combination of the methods for use in the current 
5 source circuit 431 and the current source circuit 433 in Fig. 4 and its merit will be 
described. 

In the current source circuit 431 belonging to the first latch circuit 416 and the 
cunent source circuit 433 belonging to the second latch circuit 417, a description will be 
made in the case where one is a circuit as shown in Fig. 6A and the other is a current 

10 mirror circuit as shown in Fig. 6C. 

The current source circuit of the current mirror circuit as shown in Fig. 6C has at 
least two transistors and the gate electrodes of the two transistors are commonly or 
electrically connected, as mentioned above. Of the two transistors, one of the source 
region and the drain region of one transistor and one of the source region and the drain 

15 region of the other transistor are respectively connected to different circuit elements. For 
example, in the current source circuit shown in Fig. 20, of the two transistors, one 
transistor (one of the source region and the drain region of it) is connected to the constant 
cunent source and the other transistor (one of the source region and the drain region of it) 
is connected to the pixel. 

20 At first, a description will be made in the case where the current source circuit 

431 belonging to the first latch circuit 416 is the circuit as shown in Fig. 6A and the 
cunent source circuit 433 belonging to the second latch circuit 417 is the current mirror 
circuit as shown in Fig. 6C. In this case, of the two transistors belonging to the current 
source circuit 433 that is the current mirror circuit as shown in Fig. 6C, one is connected to 

25 the current source circuit 431 belonging to the first latch circuit 416 and the other is 
connected to the pixel through the switch 434. 

In the case of the above structure, the switch 434 is not necessarily required. 



This is why the current supplied from the current source circuit 431 belonging to the first 
latch circuit 416 never flows to the pixel and the setting operation and the input operation 
can be performed at once in the case where the current source circuit 433 belonging to the 
second latch circuit 417 is the current minor circuit as shown in Fig. 6C. 
5 Namely, in the case of the current mirror circuit as shown in Fig. 6C, the 

transistor for performing the setting operation and the transistor for performing the input 
operation are different. The current flowing between the source/drain of the transistor for 
performing the setting operation never flows into between the source/drain of the transistor 
for performing the input operation. Further, it is true in the other way around. 

10 Therefore, the current supplied from the current source circuit 431 belonging to the first 
latch circuit 416 flows into the transistor for performing the setting operation, but does not 
flow into the transistor for performing the input operation, and the current does not flow to 
the pixel. Accordingly, without setting of the switch 434, the setting operation and the 
input operation are not badly affected with each other, thereby causing no problem. 

15 In the two transistors of the current mirror circuit as shown in Fig. 6C, when the 

W(gate width)/L(gate length) ratio of the transistor connected to the pixel is set smaller 
than that of the transistor connected to the current source circuit 431 belonging to the first 
latch circuit 416, the constant current amount supplied from the current generator 109 for 
video signal can be increased. 

2 0 For example, assume that the amount of the current given to the pixel is P. Then, 

assuming that the W/L ratio of the transistor connected to the pixel is Wa and that the W/L 
ratio of the transistor connected to the current source circuit 431 is (2xWa), the current of 
(2xP) will be supplied from the constant current source 109 for video signal. Thus, by 
setting the W/L ratio of the transistor at a proper value, the current supplied from the 

25 constant current source 109 for video signal can be increased, thereby performing the 
setting operation of the current source circuit 431 quickly and accurately. 
The circuit diagram in this case is shown in Fig. 35. 
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Next, a description will be made in the case where the current source circuit 431 
belonging to the first latch circuit 416 is the current mirror circuit as shown in Fig. 6C and 
the current source circuit 433 belonging to the second latch circuit 417 is the circuit as 
shown in Fig. 6A. In this case, in the two transistors of the current source circuit 431 that 
is the current mirror circuit as shown in Fig. 6C, one is connected to the constant current 
source 109 for video signal and the other is connected to the current source circuit 433 
belonging to the second latch circuit 417. 

In the two transistors of the current mirror circuit as shown in Fig. 6C, when the 
W(gate width)/L(gate length) ratio of the transistor connected to the current source circuit 
433 belonging to the second latch circuit 417 is set smaller than that of the transistor 
connected to the constant current source 109 for video signal, the current amount supplied 
from the constant current source 109 for video signal can be increased. 

For example, assume that the current amount given to the pixel is P. Assuming 
that the W/L ratio of the transistor connected to the current source circuit 433 belonging to 
the second latch circuit 417 is Wa and that the W/L ratio of the transistor connected to the 
constant current source 109 for video signal is (2xWa), the current of (2xP) will be 
supplied from the constant current source 109 for video signal. Thus, by setting the W/L 
ratio of the transistor at a proper value, the current amount supplied form the constant 
current source 109 for video signal can be increased, thereby performing the setting 
operation of the current source circuit 431 quickly and accurately. 

The circuit diagram in this case is shown in Fig. 36. 

This time, a description will be made in the case where the both of the current 
source circuit 431 belonging to the first latch circuit 416 and the current source circuit 432 
belonging to the second latch circuit 417 are the current mirror circuits as shown in Fig. 
6C 

For example, assume that the current amount given to the pixel is P. Assuming 
that, in the current source circuit 433 belonging to the second latch circuit 417, in the two 
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transistors of the current mirror circuit as shown in Fig. 6C, the W/L ratio of the transistor 
connected to the pixel is Wa, the W/L ratio of the transistor connected to the current 
source circuit belonging to the first latch circuit 416 is (2xWa). Then, the current amount 
becomes twice in the cunent source circuit 433 belonging to the second latch circuit 417. 

Similarly, in the two transistors of the current mirror circuit as shown in Fig. 6C, 
assume that the W/L ratio of the transistor connected to the constant current source 109 for 
video signal is (2xWb) and that the W/L ratio of the transistor connected to the second 
latch circuit 417 is Wb, Then, the current amount becomes twice in the current source 
circuit 431 belonging to the first latch circuit 416. Then, the current of (4xP) will be 
supplied from the constant current source 109 for video signal. Thus, by setting the W/L 
ratio of the transistor at a proper value, the current supplied from the constant current 
source 109 for video signal can be increased, thereby performing the setting operation of 
the current source circuit 431 quickly and accurately. 

The circuit diagram in this case is shown in Fig. 37. In this case, as illustrated in 
Fig. 38, the switch 432 does not have to be provided between the current source circuit 
belonging to the first latch circuit and the current source circuit belonging to the second 
latch circuit. In this case, however, the current continues flowing between the current 
source circuit belonging to the first latch circuit and the current source circuit belonging to 
the second latch circuit, which is not preferable. 

At last, a description will be made in the case where the both of the current source 
circuit 431 belonging to the first latch circuit 416 and the current source circuit 433 
belonging to the second latch circuit 417 are the circuits as shown in Fig. 6 A. By use of 
the current source circuit of the type as shown in Fig. 6A, ill effect caused by the 
characteristic dispersion of the transistor can be further restrained. Namely, since the 
transistor for performing the setting operation and the transistor for performing the input 
operation are the same, there is no ill effect caused by the dispersion between the 
transistors. However, since the current amount supplied from the constant current source 
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109 for video signal cannot be increased, the setting operation cannot be performed 
quickly. 

The circuit diagram in this case is shown in Fig. 39. 

In the current source circuit belonging to the first latch circuit 416, the current 
5 source circuits of only one structure are not used but a combination of the current source 
circuits of various structures may be also used, such as using the circuit as shown in Fig. 
6A or the current mirror circuit as shown in Fig. 6C Similarly, the current source 
circuits of various structures may be mixed, also in those belonging to the second latch 
circuit 417. 

10 In the structure of Fig, 39, the current flows from the pixel through the signal line 

toward the current source circuit. The direction of the current, however, varies 
depending on the structure of the pixel. Then, the circuit diagram in the case where the 
current flows from the cunent source circuit to the pixel is shown in Fig. 40. 

The above may be summarized as follows: by adopting the current mirror circuit 

15 as shown in Fig. 6C as the current source circuits (the current source circuit 431 and the 
current source circuit 433) and further setting the W/L ratio at a proper value, the current 
supplied from the constant current source 109 for video signal can be increased. As a 
result, the setting operation of the current source circuits (the current source circuit 431 
and the current source circuit 433) can be performed accurately. 

20 In the current mirror circuit as shown in Fig. 6C, however, there are at least two 

transistors having the gate electrodes in common, and if the characteristics of the two 
transistors are dispersed, the currents supplied therefrom are dispersed. However, by 
setting the W/L ratio of the channel width W and the channel length L in the two 
transistors, at a different value, the current amount can be changed. Generally, the 

25 current is increased at the setting operation time. As a result, the setting operation can be 
performed quickly. 

The current at the setting operation time corresponds to the current supplied from 



the constant current source 109 for video signal in the case of the current source circuit of 
the first latch circuit, and it corresponds to the current supplied form the current source of 
the first latch circuit in the case of the current source circuit of the second latch circuit. 

On the other hand, in the case of using the circuit as shown in Fig. 6A, the current 
5 flowing at the setting operation time is substantially equal to the current flowing at the 
input operation time. Therefore, the current for performing the setting operation cannot 
be increased. However, the transistor of supplying the current at the setting operation 
time and the transistor of supplying the current at the input operation time are the same. 
Accordingly, there is no ill effect caused by the dispersion between the transistors. 

10 Therefore, it is preferable to use the current source circuits in a proper combination, for 
example, using the current mirror circuit as shown in Fig. 6C in the portion where a large 
amount of the current is desired at the setting operation time and using the circuit as shown 
in Fig. 6A in the portion where the more accurate output of the current is desired. 

In the current mirror circuit as shown in Fig. 6C, there are at least two transistors 

15 having the gate electrodes in common, and if the characteristics of the two transistors are 
dispersed, the current supplied therefrom are dispersed. However, if the characteristics 
of the two transistors are uniform, the currents supplied therefrom will not be dispersed. 
Conversely, in order not to disperse the output currents, it is necessary to make the 
characteristics of the two transistors uniform. Namely, it is necessary to make the 

20 characteristics uniform between the two transistors having the gate electrodes in common, 
in the current mirror circuit as shown in Fig. 6C. It is not necessary to make the 
characteristics uniform between the transistors having no common gate electrode. This is 
because the setting operation is performed on the respective current source circuits. 
Namely, the transistor that becomes the object of the setting operation and the transistor 

25 used at the input operation time need to have the same characteristics. When the 
characteristics are not uniform between the transistors having no common gate electrode, 
since the respective current source circuits are set according to the setting operation, the 



characteristic dispersion can be corrected. 

Generally, in the current mirror circuit as shown in Fig. 6C, since the two 
transistors having the gate electrodes in common can restrain the dispersion of the 
characteristics thereof, they are positioned adjacently. 
5 Here, in a transistor operated as a simple switch, any polarity (conductivity type) 

will do. 

Further, in the signal line driving circuit of the invention, the layout view about the current 
source circuit disposed in the first latch is shown in Fig, 45 and the corresponding circuit 
view is shown in Fig. 46. 
10 This embodiment form can be freely combined with any of the embodiment 

forms 1 and 2. 

[Embodiment Form 4] 

The detailed structure and its operation of the signal line driving circuit 403 as 
shown in Fig. 15 A will be described in this embodiment form, and the signal line driving 

15 circuit 403 for use in the case of performing the digital gradation display of two bits will 
be described in this embodiment form. 

Fig. 3B shows the schematic view of the signal line driving circuit 403 in the case 
of performing the digital gradation display of two bits. The signal line driving circuit 403 
has the shift register 415, the first latch circuit 416, and the second latch circuit 417. 

20 In brief description of the operation, the shift register 415 is formed by a plurality 

of lines of the flip-flop circuits (FF) and the like, where the clock signal (S-CLK), the start 
pulse (S-SP), and the clock inverse signal (S-CLKb) are entered. According to the timing 
of these signals, the sampling pulses are sequentially supplied therefrom. 

The sampling pulses supplied from the shift register 415 are entered to the first 

25 latch circuit 416. In the first latch circuit 416, a video signal (Digital Data 1, Digital Data 
2) is being entered and according to the timing of entering the sampling pulses, the video 
signal is kept in each line. 



When the video signal has been kept in every line including the final line in the 
fiist latch circuit 416, the latch pulse is entered into the second latch circuit 417 in the 
horizontal retrace time, and the video signal held in the first latch circuit 416 is all 
transferred to the second latch circuit 417. Then, it is found that one line of the video 
5 signal kept in the second latch circuit 417 has been supplied at once to the pixel connected 
to the signal line. 

While the video signal kept in the second latch circuit 417 is being supplied to the 
pixels, the sampling pulses are again supplied from the shift register 411. Thereafter, the 
operation will be repeated, thereby performing the processing of the video signal for one 
10 frame. 

The digital video signal of one bit is entered from a current line connected to the 
constant current source 109 for video signal of one bit. The digital video signal of two 
bits is entered from a current line connected to the constant current source 109 for video 
signal of two bits. The signal currents (corresponding to the video signal) set by the 
15 constant current sources 109 for one-bit video signal and two-bit video signal are held in 
the current source circuits. 

The structure of the first latch circuit 415 and the second latch circuit 416 will be 
described by using Figs. 5, 26 and 27. 

At first, the structure of the first latch circuit 415 and the second latch circuit 416 
20 shown in Fig. 5 will be described. Fig. 5 shows the outline of the signal line driving 
circuit 403 in the vicinity of the three signal lines from the i-th line to the (i+2)-th line. 

In the signal line driving circuit 403 shown in Fig. 5, the constant current source 
109 for one-bit video signal and the constant current source 109 for two-bit video signal 
are connected to the current source circuit 431 belonging to the first latch circuit 416. 
25 Accordingly, the current of the total sum of the current of the one-bit video signal 

and the current of the two-bit video signal flows in the current source circuit 431 
belonging to the first latch circuit 416. 



Next, the structure of the first latch circuit 416 and the second latch circuit 417 
shown in Fig. 26 will be described. Fig. 26 shows the outline of the signal line driving 
circuit 403 in the vicinity of the three signal lines from the i-th line to the (i+2)-th line. 

The signal line driving circuit 403 includes the current source circuit 431a and the 
5 switch 432a, the current source circuit 433a and the switch 434a, the current source circuit 
431b and the switch 432b, and the current source circuit 433b and the switch 434b in each 
line. The switches 432a, 434a, 432b, and 434b are controlled according to the latch 
pulse. 

Mutually inverted signals are respectively entered to the switches 432a and 432b 
10 and the switches 434a and 434b. Therefore, one of the setting operation and the input 
operation is performed on the current source circuit 433. 

When the current source circuit 433 is the current mirror circuit as shown in Fig. 
6C and the setting operation and the input operation can be performed at once, and when a 
switch is arranged in the current source circuit 433, the switch 434 provided between the 
15 current source circuit 433 and the pixel connected to the signal line can be omitted. Or, 
the switch 434 provided between the current source circuit 433 and the pixel connected to 
the signal line is not necessary. Similarly to the switch 434 provided between the current 
source circuit 433 and the pixel connected to the signal line, the switch 432 provided 
between the current source circuit 431 and the current source circuit 433 also can be 
20 omitted. 

Each of the current source circuits 431a, 433a, 431b, and 433b has the terminal a, 
the terminal b, and the terminal c. Each of the current source circuits 431a, 433a, 431b, 
and 433b are controlled by a signal supplied through the terminal a. The cunent (signal 
current I<jata) set by using the constant current source 109 for video signal connected to the 
25 video line (current line) through the terminal b is held in the current source circuit 431a 
and the current source circuit 431b. The current (signal current Idata) supplied from the 
current source circuit 431a and the current source circuit 431b belonging to the first latch 



circuit 416 through the terminal b is held in the current source circuit 433a and the current 
source circuit 433b. The current set in the constant current source 109 for one bit is held 
in the current source circuit 431a and the current source circuit 433a- The current set in 
the current generator 109 for two bits is held in the current source circuit 431b or the 
5 cunent source circuit 433b. The respective switches 434a and 434b are provided 
between the pixels and the respective current source circuits 433a and 433b, and the on/off 
operation of the switches 434a and 434b is controlled by the latch pulse. 

Accordingly, the total sum of the current of the one-bit video signal flowing from 
the current source circuit 433a and the current of the two-bit video signal flowing from the 

10 cunent source ckcuit 433b, flows into the pixel. In other words, the currents of the 
respective-bit video signals are added in a portion where the current flows from the current 
source circuit 433a and the current source circuit 433b toward the pixel, and the D/A 
conversion is performed. Accordingly, when the current is supplied from the current 
source circuit to the pixel, the current amount has to be the current value corresponding to 

15 the respective bits. 

Next, the structure of the first latch circuit 416 and the second latch circuit 417 
shown in Fig. 27 will be described. Fig. 27 shows the outline of the signal line driving 
circuit 403 in the vicinity of the three signal lines from the i-th line to the (i+2)-th line. 

The signal line driving circuit 403 shown in Fig. 27 is the same as the signal line 

20 driving circuit 403 shown in Fig. 26, except that the current source circuit 433b and the 
switch 434b are removed and that the current held in the current source circuit 431b is 
supplied not to the cunent source circuit 433b but to the current source circuit 433a, and 
the description thereof is omitted. Since the signal line driving circuit 403 shown in Fig. 
27 can lessen the number of the circuit elements compared with the signal line driving 

25 circuit 403 shown in Fig. 26, the occupied area of the signal line driving circuit 403 can be 
reduced. 

In Fig. 27, the total sum of the current of the one-bit video signal flowing from 



the current source circuit 431a and the current of the two-bit video signal flowing from the 
current source circuit 431b, comes to flow in the current source circuit 433a. In other 
words, the currents of the respective-bit video signals are added in a portion where the 
current flows from the current source circuit 431a and the current source circuit 431b 
5 toward the current source circuit 433a, and the D/A conversion is performed. 
Accordingly, when the current is supplied from the pixel to the current source circuit, the 
cunent amount has to be the current value corresponding to the respective bits. 

In the signal line driving circuit 403 shown in Figs. 5, 26, and 27, when the digital 
video signal is a bright signal, the signal current is supplied from the respective current 

10 source circuits to the pixel. On the contrary, when the video signal is a dark signal, the 
latch pulse between the respective current source circuits and the pixel is controlled, so as 
not to supply the current to the pixel. Namely, in the respective current source circuits 
433a and 433b, the ability of running a constant current (Vgs) is controlled by the video 
signal and brightness is controlled by using the amount of the current to be supplied to the 

15 pixel. 

Further, the sampling pulse supplied from the shift register 415 is entered into the 
terminal a of the current source circuit belonging to the first latch circuit 416. Then, the 
latch pulse is entered into the terminal a of the current source circuit belonging to the 
second latch circuit 417. 

20 In the embodiment form, since the two-bit digital gradation display is performed, 

four current source circuits 431a, 433a, 431b, and 433b are provided in every one signal 
line (the current source circuit 433b is not provided in the structure of Fig. 27). 
Assuming that the respective signal currents Idata flowing respectively between the current 
source circuit 431a and the current source circuit 433a and between the current source 

25 circuit 431b and the current source circuit 433b are set at 1:2, the current amount can be 
controlled in 2^=4 steps. 

The respective current source circuits 431a, 433a, 431b, and 433b can be formed 



freely by using the circuit structures of the cunent source circuits shown in Fig. 6, Fig. 7, 
Fig. 29, Fig. 30, Fig. 32, and the like. All the current source circuits 420 can adopt not 
only one method but also they may adopt a plurality of methods. 

Hereafter, an example of the combination of the methods used in the current 
source circuits (the current source circuits 431a, 431b, 433a, and 433b) in Fig. 26 and its 
merit will be described. Then, an example of the combination of the methods used in the 
cunent source circuits (the current source circuits 431a, 431b, and 433a) in Fig. 27 and its 
merit will be described. 

In Fig. 26, as the example of the combination of the methods used in the current 
source circuits (the current source circuits 431a, 431b, 433a, and 433b), in the current 
source circuit (the current source circuits 431a and 431b) belonging to the first latch circuit 
416 and the current source circuits (the cunent source circuits 433a and 433b) belonging 
to the second latch circuit 417, the case where one is the circuit as shown in Fig. 6A and 
the other is the current mirror circuit shown in Fig. 6C will be described. 

The current source circuit of the cunent mirror circuit as shown in Fig. 6C has at 
least two transistors and the gate electrodes of the two transistors are common or 
electrically connected as mentioned above. Of the two transistors, one of the source 
region and the drain region of one transistor and one of the source region and the drain 
region of the other transistor are respectively connected to different circuit elements. For 
example, in the current source circuit shown in Fig. 20, of the two transistors, one 
transistor (one of the source region and the drain region of it) is connected to the constant 
cunent source and the other transistor (one of the source region and the drain region of it) 
is connected to the pixel. 

At first, a description will be made in the case where in Fig. 26, the cunent source 
circuits (the cunent source circuits 431a and 431b) belonging to the first latch circuit 416 
are the circuits as shown in Fig. 6A and the cunent source circuits (the cunent source 
circuits 433a and 433b) belonging to the second latch circuit 417 are the cunent minor 



circuits as shown in Fig. 6C. In this case, of the two transistors belonging to the 
respective cunent source circuits (the current source circuits 433a and 433b) that are the 
cunent mirror circuits as shown Fig. 6C, one is respectively connected to the current 
source circuits 431a and 431b belonging to the first latch circuit 416 and the other is 
5 respectively connected to the pixel through the switches 434a and 434b. 

In the two transistors of the current mirror circuit as shown in Fig. 6C, when the 
W(gate width)/L(gate length) ratio of the transistor connected to the pixel is set smaller 
than that of the transistor connected to each current source circuit (the current source 
circuits 431a and 431b) belonging to the first latch circuit 416, the current amount 

10 supplied from the constant current source 109 for video signal can be made greater. 

For example, assume that the amount of the current given to the pixel is P. Then, 
assuming that the W/L ratio of the transistor connected to the pixel is Wa and that the W/L 
ratio of the transistor connected to each current source circuit (the current source circuits 
431a and 431b) is (2xWa), the current of (2xP) will be supplied from the constant current 

15 source 109 for video signal. Thus, the current supplied from the constant current source 
109 for video signal can be increased, thereby performing the setting operation of each 
current source circuit (the current source circuits 431a and 431b) quickly and accurately. 

When the current source circuits (the current source circuits 433a and 433b) 
belonging to the second latch circuit 417 are the current mirror circuits as shown in Fig. 

20 6C, the W(gate width)/L(gate length) ratio of each transistor may be changed depending 
on each bit. As a result, the current flowing from the constant current source 109 for 
video signal of the lower bit and the current flowing from the first latch circuit to the 
second latch circuit can be increased. Namely, the current flowing at the setting 
operation time can be increased. When the current source circuits (the current source 

25 circuits 433a and 433b) belonging to the second latch circuit 417 are the current mirror 
circuits as shown in Fig. 6C, the magnification of a current varies in the above current 
mirror currents. More specifically, at a time of supplying the current from the second 



latch circuit, the current amount becomes smaller. Namely, the current is decreased at an 
input operation time and the current flowing to the pixel becomes smaller. Therefore, in 
the case of supplying the current from the first latch circuit to the second latch circuit and 
performing the setting operation on the current source circuits of the second latch circuit, 
5 the current flowing to the current source circuits of the second latch circuit does not 
become smaller but it is large, and therefore, the setting operation can be performed 
quickly. 

Next, a description will be made in the case where the current source circuits (the 
current source circuits 431a and 431b) belonging to the first latch circuit 416 are the 

10 cunent mirror circuit as shown in Fig. 6C and the current source circuits (the cunent 
source circuits 433a and 433b) belonging to the second latch circuit 417 are the circuits as 
shown in Fig. 6A. In this case, of the two transistors of each current source circuit (the 
cunent source circuits 433a and 433b) that is the current mirror circuit as shown in Fig, 6C, 
one is connected to the constant current source 109 for video signal (for one bit and two 

15 bits) and the other is connected to each current source circuit (the current source circuits 
433a and 433b) belonging to the second latch circuit 417. 

In the two transistors of the current mirror circuit as shown in Fig. 6C, when the 
W(gate width)/L(gate length) ratio of the transistor connected to each current source 
circuit (the current source circuits 433a and 433b) belonging to the second latch circuit 

20 417 is set smaller than that of the transistor connected to the constant current source 109 
for video signal, the current amount supplied from the constant current source 109 for 
video signal can be increased. 

For example, assume that the amount of the current given to the pixel is P. Then, 
assuming that the W/L ratio of the transistor connected to each current source circuit (the 

25 current source circuits 433a and 433b) belonging to the second latch circuit 417 is Wa and 
that the W/L ratio of the transistor connected to the constant current source 109 for video 
signal is (2xWa), the current of (2xP) will be supplied from the constant current source 



109 for video signal. Thus, the current supplied from the constant current source 109 for 
video signal can be increased, thereby performing the setting operation of the current 
source circuits (the current source circuits 431a and 431b) quickly and accurately. 

When the current source circuits (the current source circuits 431a and 431b) 
5 belonging to the first latch circuit 416 are the current mirror circuits as shown in Fig. 6C, 
the W(gate width)/L(gate length) ratio of each transistor may be changed depending on 
each bit. As a result, the current flowing from the constant current source 109 for video 
signal of the lower bit can be much more increased. 

Namely, the W/L ratio of the transistor connected to the constant current source 

10 109 for video signal is set larger than the W/L ratio of the transistor connected to the 
second latch circuit. In a short, the W/L ratio of the transistor of performing the setting 
operation is set larger than the W/L ratio of the transistor of performing the input operation. 
Then, the current for performing the setting operation, in other words, the current flowing 
from the constant current source 109 for video signal can be much more increased. 

15 Then, a description will be made in the case where the both of the current source 

circuits (the current source circuits 431a and 431b) belonging to the first latch circuit 416 
and the current source circuits (the current source circuits 433a and 433b) belonging to the 
second latch circuit 417 are the current mirror circuits as shown in Fig. 6C. 

For example, assume that the current amount given to the pixel is P. Assuming 

20 that, in each current source circuit (the current source circuits 433a and 433b) belonging to 
the second latch circuit 417, of the two transistors of each current mirror circuit as shown 
in Fig. 6C, the W/L ratio of the transistor connected to the pixel is Wa and the W/L ratio 
of the transistor connected to each current source circuit belonging to the first latch circuit 
416 is (2xWa). Then, the current amount becomes twice in the second latch circuit 417. 

25 Similarly, assuming that the W/L ratio of the transistor connected to the constant 

current source 109 for video signal is (2xWb), the W/L ratio of the transistor connected to 
the second latch circuit 417 becomes Wb. Then, the current amount becomes twice in 



the first latch circuit 416. Then, the current of (4xP) will be supplied from the constant 
cunent source 109 for video signal (for one bit and two bits). Thus, the current supplied 
from the constant current source 109 for video signal can be increased, thereby performing 
the setting operation of the current source circuit quickly and accurately. 
5 When the current source circuit is the current mirror circuit as shown in Fig. 6C, 

the W(gate width)/L(gate length) ratio of each transistor may be changed depending on 
each bit. As a result, the current flowing from the constant current source 109 for video 
signal of the lower bit can be much more increased. 

Namely, the W/L ratio of the transistor of performing the setting operation is 

10 made larger than the W/L ratio of the transistor of performing the input operation. Then, 
the current for performing the setting operation, in other words, the current flowing from 
the constant current source 109 for video signal can be much more increased. 

When the current source circuit of the first latch circuit is the current mirror 
cu-cuit as shown in Fig. 6C, the W/L ratio of the transistor connected to the constant 

15 current source 109 for video signal is set larger than the W/L ratio of the transistor 
connected to the second latch circuit. When the current source circuit of the second latch 
circuit is the current mirror circuit as shown in Fig. 6C, the W/L ratio of the transistor 
connected to the first latch circuit is set larger than the W/L ratio of the transistor 
connected to the pixel or the signal line. 

20 At last, a description will be made in the case where the both of the current source 

circuits (the current source circuits 431a and 431b) belonging to the first latch circuit 416 
and the current source circuits (the current source circuits 433a and 433b) belonging to the 
second latch circuit 417 are the circuits as shown in Fig. 6A. In the case of using the 
circuit as shown in Fig. 6A for the both, since the number of the transistors arranged in the 

25 current source circuit can be decreased, ill effect caused by the characteristic dispersion in 
the transistors can be restrained. Namely, since the transistor for performing the setting 
operation and the transistor for performing the input operation are the same, there is no ill 



effect caused by the dispersion between the transistors. 

In the current source circuits belonging to the first latch circuit 416, the type of 
the circuit as shown in Fig. 6A may be used or the type of the current mirror circuit as 
shown in Fig. 6C may be used, in a mixed way. Similarly, also in the current source 
5 circuits belonging to the second latch circuit 417, the above types may be used in a mixed 
way. 

Especially, in the current source circuit for lower bit where the current flowing 
from the constant current source 109 for video signal becomes smaller, it is effective to 
increase the current value by using the current mirror circuit as shown in Fig. 6C. 

10 Namely, since in the current source circuit for lower bit, the current value flowing 

from the same current source circuit is small, the setting operation takes a long time. 
Then, if the current value is increased by using the current mirror circuit as shown in Fig. 
6C, the time taken for the setting operation can be shortened. 

In the current mirror circuit as shown in Fig. 6C, there are at least two transistors 

15 having the gate electrodes in common or electrically connected, and if the characteristics 
of the two transistors are dispersed, the currents supplied therefrom are dispersed. In the 
case of the current source circuit for lower bit, however, the current value supplied to the 
pixel or the signal line is small. Therefore, even if the characteristics of the two 
transistors are dispersed, its influence is a little. Owing to this, in the current source 

20 circuit for lower bit, it is effective to use the current mirror circuit as shown in Fig. 6C. 

In summary, by adopting the current mirror circuit as shown in Fig. 6C and 
further setting the W/L ratio at a proper value, the current supplied from the constant 
cunent source 109 for video signal can be increased. As a result, the setting operation of 
the current source circuit can be performed accurately. 

25 In the current mirror circuit as shown in Fig. 6C, there are at least two transistors 

having the gate electrodes in common, and if the characteristics of the two transistors are 
dispersed, the currents supplied therefrom are dispersed. By setting each W/L ratio of the 



channel width W and the channel length L of the two transistors at each different value, 
the current amount can be changed. Generally, the current at the setting operation time is 
made larger. As a result, the setting operation can be performed quickly. 

The current at the setting operation time corresponds to the current supplied from 
5 the constant current source 109 for video signal in the case of the current source circuit of 
the first latch circuit, and it corresponds to the current supplied from the current source of 
the first latch circuit in the case of the current source circuit of the second latch circuit. 

On the other hand, in the case of using the circuit as shown in Fig. 6A, the cunent 
flowing at the setting operation time is substantially equal to the current flowing at the 

10 input operation time. Therefore, the current for performing the setting operation cannot 
be increased. However, the transistor for supplying the current at the setting operation 
time is the same as the transistor for supplying the current at the input operation time. 
Accordingly, there is no influence of dispersion among the transistors. Therefore, it is 
preferable to use the circuits in a proper combination, in the respective latch circuits, or in 

15 the respective bit-circuits, such as to use the current mirror circuit as shown in Fig. 6C in 
the portion where a larger current at the setting operation time is desired, and use the 
circuit as shown in Fig. 6A in the portion where the more accurate current is desired. 

An example of the combination of the methods for use in the current source 
circuits (cunent source circuits 431a, 431b, and 433a) in Fig. 27 and its merit will be 

20 described. 

In Fig. 27, a description will be made in the case where the current source circuits 
(the cunent source circuits 431a and 431b) belonging to the first latch circuit 416 are the 
cunent mirror circuits as shown in Fig. 6C and the current source circuit (the current 
source circuit 433a) belonging to the second latch circuit 417 is the circuit as shown in Fig. 
25 6A. In this case, in the two transistors of each current source circuit (the current source 
circuits 433a and 433b) that is the current mirror circuit as shown in Fig, 6C, one is 
connected to the constant current source 109 for video signal (for one bit and two bits) and 



the other is connected to the current source circuit (the current source circuit 433a) 
belonging to the second latch circuit 417. 

When the W(gate width)/L(gate length) ratio of the transistor connected to the 
cunent source circuit (the current source circuit 433a) belonging to the second latch circuit 
5 417 is set smaller than that of the transistor connected to the constant current source 109 
for video signal, the current amount supplied from the constant current source 109 for 
video signal can be increased. 

For example, assume that the current amount given to the pixel is P. Assuming 
that the W/L ratio of the transistor connected to the current source, circuit (the current 
10 source circuit 433a) belonging to the second latch circuit 417 is Wa and that the W/L ratio 
of the transistor connected to the constant current source 109 for video signal is (2xWa), 
the current of (2xP) will be supplied from the constant current source 109 for video signal. 
Thus, the current amount supplied form the constant current source 109 for video signal 
can be increased, thereby performing the setting operation of the current source circuits 
15 (the cunent source circuits 431a and 431b) accurately. 

When the current source circuits (the current source circuit 431a and 431b) 
belonging to the first latch circuit 416 are the current mirror circuits as shown in Fig. 6C, 
the W(gate width)/L(gate length) ratio of each transistor may be changed depending on 
each bit. As a result, the current flowing from the constant current source 109 for video 
2 0 signal of the lower bit can be much more increased. 

Namely, the W/L of the transistor connected to the constant current source 109 
for video signal is made larger than the W/L of the transistor connected to the second latch 
circuit. In a short, the W/L of the transistor of performing the setting operation is set 
larger than the W/L ratio of the transistor of performing the input operation. Then, the 
25 current for performing the setting operation, in other words, the current flowing from the 
constant current source 109 for video signal can be much more increased. 

Next, a description will be made in the case where the current source circuits (the 
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current source circuits 431a and 431b) belonging to the first latch circuit 416 are the 

circuits as shown in Fig. 6A and the current source circuit (the current source circuit 433a) 

belonging to the second latch circuit 417 is the current mirror circuit as shown in Fig. 6C. 

In this case, of the two transistors of each current source circuit (the current source circuits 
5 433a and 433b) that is the current mirror circuit as shown Fig. 6C, one is connected to the 

current source circuit (the current source circuit 433a) belonging to the first latch circuit 

416 and the other is connected to the pixel. 

When the W(gate width)/L(gate length) ratio of the transistor connected to the 

pixel is set smaller than that of the transistor connected to the current source circuit 
10 belonging to the first latch circuit 416, the current amount supplied fi-om the constant 

cunent source 109 for video signal or the first latch circuit can be made larger. 

For example, assume that the amount of the current given to the pixel is P. Then, 

assuming that the W/L ratio of the transistor connected to the pixel is Wa and that the W/L 

ratio of the transistor connected to the current source circuit belonging to the first latch 
15 circuit 417 is (2xWa), the current of (2xP) will be supplied from the first latch circuit. 

Thus, the current supplied from the first latch circuit can be increased, thereby performing 

the setting operation of each current source circuit (the current source circuits 431a and 

431b) accurately. 

Next, a description will be made in the case where the both of the current source 
20 circuits (the current source circuits 431a and 431b) belonging to the first latch circuit 416 
and the current source circuit (the current source circuit 433a) belonging to the second 
latch circuit 417 are the current mirror circuits as shown in Fig. 6C. 

For example, assume that the current amount given to the pixel is P. Assuming 
that, in each current source circuit (the current source circuit 433a) belonging to the 
25 second latch circuit 417, in each of the two transistors of the current mirror circuit as 
shown in Fig. 6C, the W/L ratio of the transistor connected to the pixel is Wa, and the W/L 
ratio of the transistor connected to each current source circuit belonging to the first latch 



circuit 416 is (2xWa). Then, the cunent amount becomes twice in the second latch 
circuit 417, 

Similarly, assuming that the W/L ratio of the transistor connected to the constant 
current source 109 for video signal is (2xWb), the W/L ratio of the transistor connected to 
5 the second latch circuit 417 becomes Wb. Then, the current amount becomes twice in 
the first latch circuit 416. Then, the current of (4xP) will be supplied from the constant 
current source 109 for video signal (for one bit and two bits). Thus, the current supplied 
from the constant current source 109 for video signal can be increased, thereby performing 
the setting operation of the current source circuit quickly and accurately. 

10 When the current source circuits (the current source circuits 431a and 431b) 

belonging to the first latch circuit 416 are the current mirror circuits as shown in Fig. 6C, 
the W(gate width)/L(gate length) ratio of each transistor may be changed depending on 
each bit. As a result, the current flowing from the constant current source 109 for video 
signal of the lower bit can be much more increased. 

15 Namely, the W/L ratio of the transistor connected to the constant current source 

109 for video signal is made larger than the W/L ratio of the transistor connected to the 
second latch circuit. In a short, the W/L ratio of performing the setting operation is made 
larger than the W/L ratio of the transistor of performing the input operation. Then, the 
current for performing the setting operation, in other words, the current flowing from the 

20 constant current source 109 for video signal can be much more increased. 

At last, a description will be made in the case where the both of the current source 
circuits (the current source circuits 431a and 431b) belonging to the first latch circuit 416 
and the current source circuit (the current source circuit 433a) belonging to the second 
latch circuit 417 are the circuits as shown in Fig. 6 A. In the case of both using the circuit 

25 as shown in Fig. 6A, since the number of the transistors arranged in the current source 
circuit can be lessened, ill effect caused by the characteristic dispersion can be restrained. 
Namely, since the transistor for performing the setting operation and the transistor for 



perfonning the input operation are the same, there is no ill effect caused by the dispersion 
between the transistors. 

In Fig. 26 and Fig. 27, the constant current source 109 for one-bit video signal is 
connected to a video line (Video data line) and the constant current source 109 for two-bit 
5 video signal is connected to a video line (Video data line) for two bits. Assuming that the 
current supplied from the constant current source 109 for one-bit video signal is I, the 
current supplied from the constant current source 109 for two-bit video signal is 21. The 
invention, however, is not restricted to this, but the current amounts respectively supplied 
from the constant current source 109 for one-bit video signal and the constant current 

10 source 109 for two-bit video signal can be the same. When the current amounts 
respectively supplied from the constant current source 109 for one-bit video signal and the 
constant current source 109 for two-bit video signal are the same, the operation condition 
and the load can be the same and further the time of writing signals into the respective 
current source circuits can be the same. 

15 At that time, the current mirror circuit as shown in Fig. 6C is adopted to the 

cunent source circuits (the current source circuits 431a and 431b) belonging to the first 
latch circuit 416. Further, it is necessary to set the W/L ratio of the transistor belonging 
to the current source circuit 431a and the transistor belonging to the current source circuit 
431b at 2:1. Then, the ratio of the current amount supplied from the current source 

20 circuit 431a and the current amount supplied from the current source circuit 431b can be 
set at 2:1. 

The current mirror circuit as shown in Fig. 6C is adopted to not only the current 
source circuits for all bits but also the current source circuits for some bit. It is preferable 
that the current mirror circuit as shown in Fig. 6C is used for the current source circuit for 
25 lower bit and the circuit as shown in Fig. 6 A is used for the current source circuit for upper 
bit. 

Because the current source circuit for upper bit has a great effect on the current 

61 



value even if the characteristics of the transistors of the current source circuit are a little 
dispersed. This is why the absolute value of a difference of the currents caused by 
dispersion is also great, as for the current supplied from the current source circuit for upper 
bit, since the current value itself is great, even if the characteristics of the transistors are 
5 dispersed to the same degree. For example, assume that the characteristics of the 
transistors are dispersed by 10%. Assuming that the current amount for one bit is I, the 
dispersion amount is O.IL Since the current amount for three bits becomes 81, the 
dispersion amount becomes 0.8L Thus, the current source circuit for upper bit is much 
influenced even by a little dispersion of the characteristic of the transistor. 

10 Therefore, a method of having the least effect from the dispersion is preferable. 

Further, since the current value in the current for upper bit is great, it is easy to do the 
setting operation. While, since the current value itself is small in the current for lower bit 
even if some dispersion, its influence is small. Since the current value is small in the 
current for lower bit, it is not easy to do the setting operation. 

15 In order to solve the situation, it is preferable that the current mirror circuit as 

shown in Fig. 6C is used for the current source circuit for lower bit and the circuit as 
shown in Fig. 6A is used for the current source circuit for upper bit- 
In the case of Fig. 26, it is not the first latch circuit 416 but the second latch 
circuit 417 that may adopt the current mirror circuit as shown in Fig. 6C. Alternatively, 

20 both of the first latch circuit 416 and the second latch circuit 417 may adopt the current 
mirror circuit as shown in Fig. 6C. 

In this embodiment form, the structure of the signal line driving circuit and its 
operation in the case of performing the digital gradation display of two bits have been 
described. The invention, however, is not restricted to the above two bits, but the signal 

25 line driving circuit corresponding to any number of bits can be designed by reference to 
this embodiment form, so to do the display of any number of bits. This embodiment 
form can be freely combined with the embodiment form 1, 2, or 3. 



[Embodiment Form 5] 

As mentioned above, it is preferable that, in the circuit as shown in Fig. 6A, two 
current source circuits are provided in every one signal line (each line); one current source 
circuit performs the operation for setting a signal (setting operation) and use of the other 
5 cunent source circuit performs the operation for entering the Idata to the pixel (input 
operation). This is why the setting operation and the input operation can be performed at 
the same time. Then, in this embodiment form, an example of the circuit structure of the 
cunent source circuit 420 shown in Fig. 2 provided in the signal line driving circuit of the 
invention will be described by using Fig. 8. 

10 The outline of the signal line driving circuit of the invention will be described by 

using Fig. 2, Fig. 2 shows the signal line driving circuit in the vicinity of the three signal 
lines from the i-th line to the (i+2)-th line. 

In Fig. 2, the signal line driving circuit 403 is provided with the current source 
circuits 420 for every signal line. The current source circuit 420 includes a plurality of 

15 current source circuits. Assuming that it includes two current source circuits here, the 
cunent source circuit 420 is defined as that one including a first current source circuit 421 
and a second current source circuit 422. The first current source circuit 421 and the 
second current source circuit 422 each have the terminal a, the terminal b, the terminal c, 
and the terminal d. A setting signal is entered from the terminal a. The cunent from the 

20 constant current source 109 for video signal connected to a current line is supplied from 
the terminal b. A signal held in each of the first current source circuit 421 and the second 
current source circuit 422 is supplied from the terminal c. Namely, the current source 
circuit 420 is controlled according to the setting signal entered from the terminal a and the 
control signal entered from the terminal d, the supplied signal current is entered from the 

25 terminal b, and the current in proportion to the signal current is supplied from the terminal 
c. A switch 101 is provided between the current source circuit 420 and the pixel 
connected to the signal line or between the current source circuit 420 and the current 



source circuit 420, and the on/off operation of the switch is controlled by a latch pulse. 
From the terminal d, the control signal is entered. 

In the specification, the operation for finishing the writing of the signal current 
Idata in the current source circuit 420 (operation for setting the signal) is referred to as the 
5 setting operation and the operation for entering the signal current I^ata into the pixel is 
referred to as the input operation. Since the control signals to be entered to the first 
cunent source circuit 421 and the second current source circuit 422 are mutually different, 
of the first current source circuit 421 and the second current source circuit 422, one 
performs the setting operation and the other performs the input operation. 

10 In the invention, the setting signal to be entered from the terminal a indicates the 

sampling pulse or the latch pulse supplied from the shift register. The setting signal in 
Fig. 1 corresponds to the sampling pulse or the latch pulse supplied from the shift register. 
In the invention, the setting of the current source circuit 420 is performed in accordance 
with the sampling pulse or the latch pulse supplied from the shift register, 

15 The signal line driving circuit of the invention includes the shift register, the first 

latch circuit, and the second latch circuit. The first latch circuit and the second latch 
circuit respectively have the current source circuits. Namely, the sampling pulse supplied 
from the shift register is entered into the terminal a of the current source circuit belonging 
to the first latch circuit. The latch pulse is entered into the terminal a of the current 

2 0 source circuit belonging to the second latch circuit. 

The current source circuit 420 is controlled according to the setting signal entered 
from the terminal a, the supplied signal current is entered from the terminal b, and the 
current in proportion to the signal current is supplied from the terminal c. 

In Fig. 8A, the circuit including the switch 134 to the switch 139, the transistor 

25 132 (n channel), and the capacitive element 133 for holding the voltage Vgs between the 
gate/source of the above transistor 132 corresponds to the first current source circuit 421 
or the second current source circuit 422. 



The switch 134 and the switch 136 are turned on according to the signal entered 
through the terminal a, in the first current source circuit 421 or the second current source 
circuit 422. Further, the switch 135 and the switch 137 are turned on according to the 
signal entered from the control line through the terminal d. Then, the current is supplied 
5 from the constant current source 109 for video signal connected to the current line through 
the terminal b, and the electric charges are held in the capacitive element 133. The 
electric charges are held into the capacitive element 133 until the signal current Idata 
flowing from the constant current source 109 becomes equal to the drain current of the 
transistor 132. 

10 Next, the switches 134 to 137 are turned off. Then, smce a predetermined 

amount of electric charges are held in the capacitive element 133, the transistor 132 has 
the ability of running the current for the size of the signal current Idata- If the switch 101, 
the switch 138, and the switch 139 are in a conductive state, the current flows into the 
pixel connected to the signal line through the terminal c. At this time, since the gate 

15 voltage of the transistor 132 is kept at a predetermined gate vohage by the capacitive 
element 133, the drain current flows in the drain region of the transistor 132 depending on 
the signal current Idata- Therefore, it is possible to control the influence of the 
characteristic dispersion among the transistors forming the signal line driving circuit and 
control the current amount flowing in the pixel. 

20 In Fig. 8B, the circuit including the switch 144 to switch 147, the transistor 142 (n 

channel), the capacitive element 143 for holding the voltage Vgs between the gate/source 
of the above transistor 142, and the transistor 148 (n channel) corresponds to the first 
current source circuit 421 or the second current source circuit 422. 

The switch 144 and the switch 146 are turned on according to the signal entered 

25 through the terminal a, in the first current source circuit 421 or the second current source 
circuit 422. Further, the switch 145 and the switch 147 are turned on according to the 
signal entered from the control line through the terminal d. Then, the current is supplied 



from the constant current source 109 connected to the current line, through the terminal b, 
and the electric charges are held in the capacitive element 143. The electric charges are 
held into the capacitive element 143 until the signal current Idata flowing from the constant 
current source 109 becomes equal to the drain current of the transistor 142. When the 
5 switch 144 and the switch 145 are turned on, since the voltage Vgs between the 
gate/source of the transistor 148 becomes OV, the transistor 148 turns off. 

Next, the switches 144 to 147 are turned off. Then, since the signal current Idata 
is held in the capacitive element 143, the transistor 142 has the ability of running the 
current for the size of the signal current Idata- If the switch 101 is in a conductive state, 

10 the current flows into the pixel connected to the signal line through the terminal c. At 
this time, since the gate voltage of the transistor 142 is kept at a predetermined gate 
voltage by the capacitive element 143, the drain current flows in the drain region of the 
transistor 142 depending on the signal current Idata- Therefore, it is possible to control the 
cunent amount flowing in the pixel, independent of the characteristic dispersion among 

1 5 the transistor forming the signal line driving circuit. 

When the switch 144 and the switch 145 are turned off, the potential becomes 
different between the gate and the source of the transistor 148. As a result, the electric 
charges held in the capacitive element 143 are distributed to the transistor 148, and the 
transistor 148 is automatically turned on. Here, the transistors 142 and 148 are connected 

20 in series and the mutual gates are connected with each other. Accordingly, the transistors 
142 and 148 work as the transistor of multi-gate. Namely, in the setting operation time 
and the input operation time, the gate length L of each transistor is different. 
Accordingly, the current value supplied from the terminal b at the setting operation time 
can be larger than the current value supplied from the terminal c at the input operation 

25 time. Therefore, various loads (wiring resistance, crossing capacity and the like) 
disposed between the terminal b and the current generator for video can be filled sooner. 
Therefore, the setting operation can be finished quickly. 



Here, Fig. 8A corresponds to the structure of adding the terminal d to Fig. 6A. 
Fig. 8B corresponds to the structure of adding the terminal d to Fig. 6B. Thus, the switch 
is added in series to change the structure, which results in the structure with the terminal d 
added. Thus, by arranging the two switches in series in the first current source circuit 
5 421 or the second current source circuit 422 in Fig. 2, it is possible to optionally use the 
current source circuits of any structure as shown in Fig. 6, Fig. 7, Fig. 29, Fig. 30, Fig. 32, 
and the like. 

In Fig. 2, although the structure having the current source circuit 420 including 
the two current source circuits of the first current source circuit 421 and the second current 

10 source circuit 422 for every one signal line has been described, the invention is not 
restricted to this. For example, three current source circuits 420 may be provided in 
every one signal line. The signal currents in the respective current source circuits 420 
may be set according to the different constant current sources 109 for video signal. For 
example, the signal current may be set by using the constant current source for one-bit 

15 video signal in one current source circuit 420, the signal current may be set by using the 
constant current source for two-bit video signal in another current source circuit 420, and 
the signal current may be set by using the constant current source for three-bit video signal 
in the other current source circuit 420. 

This embodiment form may be freely combined with any of the embodiments 1 to 

20 4. Namely, instead of each one current source circuit arranged in each line, as illustrated 
in Fig. 4, Fig. 5, Fig. 26, and Fig. 27, two current source circuits of Fig. 6A may be 
arranged in each line, as illustrated in Fig. 2. Thus, assuming that the current supplied 
from the current source circuit 421 in Fig. 2 is, for example, 4.9A and that the current 
supplied from the current source circuit 422 is 5.1 A, the dispersion of the current source 

25 circuits can be evened by arranging in that the current is supplied from one of the current 
source circuit 421 and the current source circuit 422 in every frame. 
[Embodiment Form 6] 



The constant current source 109 for video signal each shown in Fig. 2 to Fig. 5 
may be integrated with the signal line driving circuit on the substrate, or a constant current 
may be entered from the outside of the substrate by using IC and the like, as the current 
109 for video signal. When forming it integrally on the substrate, any of the current 
5 source circuits shown in Figs. 6 to 8, Fig. 29, Fig. 30, Fig. 32, and the like may be used. 
In the embodiment form, a description will be made in the case of forming the current 
generator 109 for three-bit video signal with the current source circuit of the current mirror 
circuit as shown in Fig. 6C, by using Fig. 23 to Fig. 25, 

The direction of the current flow varies depending on the structure of the pixel 
10 and the like. In this case, it is possible to cope with the above situation easily, by 
changing the polarity of the transistor and the like. 

In Fig. 23, in the constant current source 109 for video signal, whether or not the 
predetermined signal current Idau is supplied to the video line (Video data line) (current 
line) is controlled according to the information of High or Low belonging to the digital 
15 video signal for three bits (Digital Data 1 to Digital Data 3). 

The constant current source 109 for video signal has the switch 180 to the switch 
182, the transistor 183 to the transistor 188, and the capacitive element 189. In this 
embodiment form, assume that the transistors 180 to 188 are all of the n-channel type. 

The switch 180 is controlled by the digital video signal of one bit. The switch 
20 181 is controlled by the digital video signal of two bits. The switch 183 is controlled by 
the digital video signal of three bits. 

Of the source region and the drain region of each transistor 183 to 185, one is 
connected to Vss and the other is connected to one terminal of each switch 180 to 182, 
Of the source region and the drain region of the transistor 186, one is connected to Vss and 
25 the other is connected to one of the source region and the drain region of the transistor 
188. 

A signal is entered into the gate electrodes of the transistor 187 and the transistor 

68 



188 from the outside through the terminal e. The current is supplied into the current line 
190 from the outside through the terminal f. 

In the source region and the drain region of the transistor 187, one is connected to 
one of the source region and the drain region and the other is connected to one electrode of 
5 the capacitive element 189. In the source region and the drain region of the transistor 
188, one is connected to the current line 190 and the other is connected to one of the 
source region and the drain region of the transistor 186. 

One electrode of the capacitive element 189 is connected to the gate electrodes of 
the transistor 183 to the transistor 186, and the other electrode thereof is connected to Vss- 
10 The capacitive element 189 serves to hold the voltage between each gate/source of the 
transistor 183 to the transistor 186. 

When the transistor 187 and the transistor 188 are turned on according to the 
signal entered from the terminal e, in the constant current source 109 for video signal, the 
current supplied through the terminal f flows into the capacitive element 189 through the 
15 current line 190. 

The electric charges are gradually accumulated into the capacitive element 189, 
hence to produce a potential difference between the both electrodes. When the potential 
difference between the both electrodes becomes Vth, the transistors 183 to 186 are tumed 
on. 

20 In the capacitive element 189, the electric charges are continuously accumulated 

until the voltage between each gate/source of the transistor 183 to the transistor 186 comes 
to a predetermined voltage. In other words, accumulation of the electric charges is 
continued until the transistors 183 to 186 are in a position to flow the signal current. 

When the accumulation of the electric charges is finished, the transistors 183 to 
25 1 86 are completely turned on. 

In the constant current source 109 for video signal, conductive or non-conductive 
state of each switch 180 to switch 182 is selected according to the digital video signal of 



three bits. For example, when all the switches 180 to 182 are in the conductive state, the 
current supplied to the current line becomes the total sum of the drain current of the 
transistor 183, the drain current of the transistor 184, and the drain current of the transistor 
185. When only the switch 180 is in the conductive state, only the drain current of the 
5 transistor 183 is supplied to the current line. 

At this time, when the drain current of the transistor 183, the drain current of the 
transistor 184, and the drain current of the transistor 185 are set at 1:2:4, it is possible to 
control the current amount in 2''=8 steps. Therefore, when the transistors 183 to 185 are 
designed in that each W(channel width)/L(channel length) ratio can be 1:2:4, each on 

1 0 current becomes 1 :2:4. 

In Fig. 23, the description has been made in the case of one current (video) line. 
However, depending on whether the structure of the signal line driving circuit for 
supplying the current is of the circuit as shown in Fig. 4 or the circuit as shown in Fig. 26 
or Fig. 27, the number of the current lines (video lines) varies. Then, the case of 

15 including a plurality of the current lines (video lines) in the circuit of Fig. 23 is shown in 
Fig. 41. 

The current generator 109 for video signal having the different structure from Fig. 

23 is shown in Fig. 24. In Fig. 24, compared with the current generator 109 for video 

signal shown in Fig. 23, the operation is the same as the operation of the current generator 
20 109 for video signal shown in Fig. 23, except that the transistors 187 and 188 are removed 

and that one terminal of the capacitive element 189 is connected to the current line 190, 

and therefore, its description is omitted in this embodiment form. 

In the structure of Fig. 24, during continuing supplying the current to the video 

line (current line), it is necessary to continue receiving the signal (current) through the 
25 terminal f. If the input of the current flowing from the terminal f is stopped, the electric 

charges in the capacitive element 189 are discharged through the transistor 186, As a 

result, the potential of the gate electrode of the transistor 186 is decreased, the correct 



current cannot be supplied from the transistors 183 to 185. While, in the case of the 
structure of Fig. 23, since predetermined electric charges are held in the capacitive element 
189, it is not necessary to continue receiving the signal (current) through the terminal f, 
during the current supply to the video line (current line). Therefore, in the structure of 
5 Fig. 24, the capacitive element 189 may be omitted. 

In Fig. 24, the case of one current (video) line has been described. However, 
depending on whether it is the circuit as shown in Fig. 4, or the circuit as shown in Fig. 26 
or Fig. 27, the number of the current lines (video lines) varies. Then, a view in the case 
of including a plurality of current lines (video lines) in the circuit of Fig. 24 is shown in 
10 Fig. 42. 

Continuously, the current generator 109 for video signal having the different 
structure from those of Fig. 23 and Fig. 24 is shown in Fig. 25. In Fig. 25, compared 
with the current generator 109 for video signal shown in Fig. 23, the operation is the same 
as the operation of the current generator 109 for video signal shown in Fig. 23, except that 
15 the transistors 186, 187, and 188 and the capacitive element 189 are removed and that a 
constant voltage is applied from the electrode to each gate electrode of the transistor 183 
to the transistor 185 through the terminal f, and therefore its description is omitted in this 
embodiment form. 

In the case of Fig. 25, a voltage (gate voltage) is applied to each gate electrode of 
20 the transistors 183 to 185 through the terminal f. However, even if the same voltage is 
applied to the transistors 183 to 185, if the characteristics of the transistors 183 to 185 are 
dispersed, the current values flowing between each source/drain of the transistors 183 to 
185 are dispersed. Accordingly, the currents flowing into the video line (current line) are 
dispersed. Further, since the characteristics are varied also depending on the temperature, 
25 the current values will be varied. 

On the other hand, in the case of Fig. 23 and Fig. 24, through the terminal f, not 
only the voltage but also the current can be applied. In the case of adding the current, if 
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the characteristics of the transistors 183 to 186 are uniform, the current values will never 
be dispersed. Even if the characteristics are varied depending on the temperature, since 
the characteristics of the transistors 183 to 186 are varied to the same degree, the current 
values will not be varied. 
5 In the case of Fig. 25, though the vohage (gate voltage) is added to the transistors 

183 to 185, through the terminal f, the voltage is not varied according to the video signal. 
In Fig. 25, the video signal controls whether or not the current flows to the current line, by 
controlling the switches 180 to 182, Then, as shown in Fig. 43, the voltage (gate voltage) 
may be added to each gate electrode of the transistors 183 to 185 and the voltage may be 

10 varied depending on the video signal. Thus, the amount of the current for video signal 
can be varied. Further, as shown in Fig. 44, the voltage (gate voltage) to be added to the 
gate electrode of the transistor 183 may be converted into analog voltage and the voltage 
may be varied according to the gradation, thereby varying the current. 

Contmuously, the current generator 109 for video signal having the different 

15 structure from those of Figs. 23, 24, and 25 is shown in Fig. 9. Although the current 
source circuit of Fig. 6C has been adopted in Fig. 23, the current source circuit of Fig. 6A 
is adopted in Fig. 9. 

In the case of Fig. 23, if the characteristics of the transistors 183 to 186 are 
dispersed, the current values are dispersed. While, in Fig. 9, the setting operation is 

20 performed on the respective current sources. Accordingly, ill effect from the dispersion 
of the transistors can be lessened. In the case of Fig. 9, however, while the setting 
operation is performed, the input operation (operation for supplying the current to the 
current line) cannot be performed at the same time. Accordingly, the setting operation 
must be performed while the input operation is not performed. In order to make the 

25 setting operation possible during the performance of the input operation, a plurality of 
current source circuits may be arranged as shown in Fig. 10, and while one part of the 
current source circuits are performing the setting operation, the input operation may be 



performed by the other part of the current source circuits. 

This embodiment form can be freely combined with any of the embodiment 
forms 1 to 5, 

[Embodiment Form 7] 

5 This embodiment form of the invention will be described by using Fig. 11. In 

Fig. 11 A, the signal line driving circuit is arranged in the upper portion above the pixel 
unit, the constant current circuit is arranged in the lower portion, the current source A is 
ananged in the signal line driving circuit, and the current source B is arranged in the 
constant current source. Assuming that the currents supplied respectively from the 
10 current sources A and B are fixed as U and Ib and the signal current supplied to the pixel 
is Idata, lA=lB+Idata IS Satisfied. Then, when writing the signal current into the pixel, it is 
designed to supply the current from the both of the current sources A and B. At this time, 
when Ia and Ib are made larger, a speed of writing the signal current into the pixel can be 
increased. 

15 At this time, the setting operation of the current source B is performed by using 

the current source A. The current obtained by subtracting the current of the current 
source B from the current of the current source A flows in the pixel. Accordingly, by 
performing the setting operation of the current source B by using the current source A, 
various ill effects such as noise and the like can be decreased. 

20 In Fig. IIB, the constant current sources for video signal (hereinafter, represented 

as a constant current source) C and E are arranged above or below the pixel unit. The 
setting operation of each current source circuit arranged in the signal line driving circuit 
and the constant current circuit is performed by using the current generators C and E. 
The current source D corresponds to the current source for setting the current generators C 

25 and E, and the current for video signal is supplied from the outside. 

In Fig. 1 IB, the constant current circuit arranged in the lower portion may be the 
signal line driving circuit. Thus, the signal line driving circuits can be arranged in the 



both upper and lower portions. Then, the respective ones are served to control the 
respective upper half and the lower half portions of the screen (the whole pixel unit). In 
this way, the pixels for two lines can be controlled at once. Therefore, a long time can be 
taken for the setting operation (signal input operation) of the current source of the signal 
5 line driving circuit, the pixel, and the current source of the pixel. Therefore, they can be 
set more accurately. 

This embodiment form can be freely combined with any of the embodiment 
forms 1 to 6. 

10 <Embodiment 1> 

In this embodiment, the time gradation method will be described in detail with 
reference to Fig. 14. In display devices such as liquid crystal display devices and light 
emitting devices, a frame frequency is about 60 (Hz). That is, as shown in Fig. 14A, 
screen rendering is performed about 60 times per second. This enables flickers 

15 (flickering of a screen) not to be recognized by the human eye. At this time, a period 
during which screen rendering is performed once is called one frame period. 

As an example, in this embodiment, a description will be made of a time 
gradation method disclosed in the publication as Patent Document 1. In the time 
gradation method, one frame period is divided into a plurality of subframe periods. In 

20 many cases, the number of divisions is identical to the number of gradation bits. For the 
sake of a simple description, a case where the number of divisions is identical to the 
number of gradation bits. Specifically, since the 3-bit gradation is employed in this 
embodiment, an example is shown in which one frame period is divided into three 
subframe periods SFl to SF3 (Fig. 14B). 

25 Each of the subframe periods includes an address (writing) period Ta and a 

sustain (light emission) period (Ts). The address period is a period during which a 
video signal is written to a pixel, and the length thereof is the same among respective 



subframe periods. The sustain period is a period during which the light emitting 
element emits light in response to the video signal written in the address period Ta. At 
this time, the sustain periods SFl to SF3 are set at a length ratio of Tsl : Ts2 : Ts3 = 4 : 
2 : 1. More specifically, the length ratio of n sustain periods is set to 2^"'^^ : 2^"'^^ : ... : 
2^ : 2°. Depending on whether a light emitting element performs emission in which one 
of the sustain periods, the length of the period during which each pixel emits light in one 
frame period is determined, and the gradation representation is thus performed. 

Next, a specific operation of a pixel employing the time gradation method will 
be described. In this embodiment, a description thereof will be made referring to the 
pixel shown in Fig. 16B. A current input method is applied to the pixel shown in Fig. 
16B. 

First, the following operation is performed during the address period Ta. A 
first scanning line 602 and a second scanning line 603 are selected, and TFTs 606 and 
607 are turned ON. A current flowing through a signal line 601 at this time is used as a 
signal current Idata. Then, when a predetermined charge has been accumulated in a 
capacitor element 610, selection of the first and second scanning lines 602 and 603 is 
terminated, and the TFTs 606 and 607 are turned OFF. 

Subsequently, the following operation is performed in the sustain period Ts. A 
scanning line 604 is selected, and a TFT 609 is turned ON. Since the predetermined 
charge that has been written is stored in the capacitor element 610, the TFT 608 is 
already turned ON, and a current identical with the signal current Idata flows thereto from 
a current line 605. Thus, a light emitting element 611 emits light. 

The operations described above are performed in each subframe period, thereby 
forming one frame period. According to this method, the number of divisions for 
subframe periods may be increased to increase the number of display gradations. The 
order of the subframe periods does not necessarily need to be the order from an upper bit 
to a lower bit as shown in Figs. 14B and 14C, and the subframe periods may be disposed 



at random within one frame period. In addition, the order may be variable within each 
frame period. 

Further, a subframe period SF2 of an m-th scanning line is shown in Fig. 14D. 
As shown in Fig. 14D, in the pixel, upon termination of an address period Ta2, a sustain 
5 period Ts2 is immediately started. 

This embodiment may be arbitrarily combined with Embodiment forms 1 to 7. 

<Embodiment 2> 

In this embodiment, example structures of pixel circuits provided in the pixel 
10 portion will be described with reference to Fig. 13. 

Note that a pixel of any structure may be applicable as long as the structure 
includes a current input portion. 

A pixel shown in Fig. 13A includes a signal line 1101, first and second scanning 
lines 1102 and 1103, a current line (power supply line) 1104, a switching TFT 1105, a 
15 holding TFT 1106, a driving TFT 1107, a conversion driving TFT 1108, a capacitor 
element 1109, and a light emitting element 1110. Each signal line is connected to a 
current source circuit 1111. 

Note that the current source circuit 1111 corresponds to the current source circuit 
420 disposed in the signal line driving circuit 403. 
20 The gate electrode of the switching TFT 1105 is connected to the first scanning 

line 1102, a first electrode thereof is connected to the signal line 1101, and a second 
electrode thereof is connected to a first electrode of the driving TFT 1107 and a first 
electrode of the conversion driving TFT 1108. The gate electrode of the holding TFT 
1106 is connected to the second scanning line 1103, a first electrode thereof is connected 
25 to the signal line 1102, and a second electrode thereof is connected to the gate electrode 
of the driving TFT 1107 and the gate electrode of the conversion driving TFT 1108, A 
second electrode of the driving TFT 1107 is connected to the current line (power supply 



line) 1104, and a second electrode of the conversion driving TFT 1108 is connected to 
one of the electrodes of the light emitting element 1110. The capacitor element 1109 is 
connected between the gate electrode of the conversion driving TFT 1108 and a second 
electrode thereof, and retains a gate*source voltage of the conversion driving TFT 1108, 
The current line (power supply line) 1104 and the other electrode of the light emitting 
element 1110 are respectively input with predetermined potentials and have mutually 
different potentials. 

The pixel of Fig. 13A corresponds to the case where a circuit of Fig, 30B is 
applied to a pixel. However, since the current-flow direction is different, the transistor 
polarity is reverse. The driving TFT 1107 of Fig. 13A corresponds to a TFT 126 of Fig. 
30B, the conversion driving TFT 1108 of Fig. 13 A corresponds to a TFT 122 of Fig. 30B, 
and the holding TFT 1106 of Fig. 13A corresponds to the TFT 124 of Fig. 303. 

A pixel shown in Fig. 13B includes a signal line 1151, first and second scanning 
lines 1142 and 1143, a current line (power supply line) 1144, a switching TFT 1145, a 
holding TFT 1146, a conversion driving TFT 1147, a driving TFT 1148, a capacitor 
element 1149, and a light emitting element 1140. The signal line 1151 is connected to a 
cunent source circuit 1141. 

Note that the current source circuit 1141 corresponds to the current source 
circuit 420 disposed in the signal line driving circuit 403. 

The gate electrode of the switching TFT 1145 is connected to the first scanning 
line 1142, a first electrode thereof is connected to the signal line 1151, and a second 
electrode thereof is connected to a first electrode of the driving TFT 1148 and a first 
electrode of the conversion driving TFT 1148. The gate electrode of the holding TFT 
1146 is connected to the second scanning line 1143, a first electrode thereof is connected 
to the first electrode of the driver TFT 1148, and a second electrode thereof is connected 
to the gate electrode of the driving TFT 1148 and the gate electrode of the conversion 
driving TFT 1147. A second electrode of the conversion driving TFT 1147 is connected 



to the current line (power supply line) 1144, and a second electrode of the conversion 
driving TFT 1147 is connected to one of the electrodes of the light emitting element 1140. 
The capacitor element 1149 is connected between the gate electrode of the conversion 
driving TFT 1147 and a second electrode thereof, and retains a gate-source voltage of the 
conversion driving TFT 1147. The current line (power supply line) 1144 and the other 
electrode of the light emitting element 1140 are respectively input with predetermined 
potentials and have mutually different potentials. 

Note that the pixel of Fig. 13B corresponds to the case where a circuit of Fig. 6B 
is applied to a pixel. However, since the current-flow direction is different, the 
transistor polarity is reverse. The conversion driving TFT 1147 of Fig. 13B corresponds 
to a TFT 122 of Fig. 6B, the driving TFT 1138 of Fig. 13B corresponds to a TFT 126 of 
Fig. 6B, and the holding TFT 1136 of Fig. 13B corresponds to the TFT 124 of Fig. 6B. 

A pixel shown in Fig. 13C includes a signal line 1121, a first scanning line 1122, 
a second scanning line 1123, a third scanning line 1135, a current line (power supply 
line) 1124, a current line 1138, a switching TFT 1125, an erasing TFT 1126, a driving 
TFT 1127, a capacitor element 1128, a current-supply TFT 1129, a mirror TFT 1130, a 
capacitor element 1131, a current-input TFT 1132, a holding TFT 1133, and a light 
emitting element 1136. Each signal line is connected to a current source circuit 1137. 

The gate electrode of the switching TFT 1125 is connected to the first scanning 
line 1122, a first electrode of the switching TFT 1125 is connected to the signal line 1121, 
and a second electrode of the switching TFT 1125 is connected to the gate electrode of 
the driving TFT 1127 and a first electrode of the erasing TFT 1126. The gate electrode 
of the erasing TFT 1126 is connected to the second scanning line 1123, and a second 
electrode of the erasing TFT 1126 is connected to the current line (power supply line) 
1124. A first electrode of the driving TFT 1127 is connected to one of the electrodes of 
the light emitting element 1136, and a second electrode of the driving TFT 1127 is 
connected to a first electrode of the current-supply TFT 1129. A second electrode of the 
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current-supply TFT 1129 is connected to the current line (power supply line) 1124. One 
of the electrodes of the capacitor element 1131 is connected to the gate electrode of the 
current-supply TFT 1129 and the gate electrode of the mirror TFT 1130 and the other 
electrode thereof is connected to the current line (power supply line) 1124. A first 
5 electrode of the mirror TTFT 1130 is connected to the current line 1124, and a second 
electrode of the mirror TFT 1130 is connected to a first electrode of the current-input 
TFT 1132. A second electrode of the current-input TFT 1132 is connected to the 
current line (power supply line) 1124, and the gate electrode of the current-input TFT 
1132 is connected to the third scanning line 1135. The gate electrode of the current 

10 holdmg TFT 1133 is connected to the third scanning line 1135, a first electrode of the 
current holding TFT 1133 is connected to the pixel current line 1138, a second electrode 
of the current holding TFT 1133 is connected to the gate electrode of the current-supply 
TFT 1129 and the gate electrode of the mirror TFT 1130. The current line (power 
supply line) 1124 and the other electrode of light emitting element 1136 are input with 

15 predetermined potentials and have mutually different potentials. 

This embodiment may be arbitrarily combined with Embodiment forms 1 to 7 
and Embodiment 1. 

<Embodiment 3> 

20 In this embodiment, technical devices when performing color display will be 

described. 

With a light emitting element comprised of an organic EL element, the 
luminance can be variable depending on the color even though current having the same 
magnitude is supplied to the light emitting device. In addition, in the case where the 
25 light emitting element has deteriorated because of, for example, a time factor, the 
deterioration degree is variable depending on the color. Thus, when performing color 
display with a light emitting device using light emitting elements, various technical 



devices are required to adjust the white balance. 

The simplest technique is to change the magnitude of the current that is input to 
the pixel. To achieve the technique, the magnitude of the constant current source for 
video signal should be changed depending on the color. 
5 Another technique is to use circuits as shown in Figs. 6C to 6E for the pixel, 

signal line driving circuit, constant current source for video signal, and the like. In the 
circuits as shown in Figs. 6C to 6E, the W/L ratio of two transistors forming the current 
mirror circuit is changed depending on the color. Thus, the magnitude of the current to 
be input to the pixel can be changed depending on the cooler. 
10 Still another technique is to change the length of a lightening period. The 

technique can be applied to either of the case where the time gradation method is 
employed and the case where the time gradation method is not employed. According to 
the technique, the luminance of each pixel can be adjusted. 

The white balance can be easily adjusted by using any one of the techniques or a 
1 5 combination thereof. 

This embodiment may be arbitrarily combined with Embodiment forms 1 to 7 
and Embodiments 1 and 2. 



<Embodiment 4> 

20 In this embodiment, the appearances of the light emitting devices 

(semiconductor devices) of the present invention will be described using Fig. 12, Fig. 
12 is a top view of a light emitting device formed such that an element substrate on 
which transistors are formed is sealed with a sealing material; Fig. 12B is a 
cross-sectional view taken along the line A-A' of Fig. 12A; and Fig. 12C is a 

25 cross-sectional view taken along the line B-B' of Fig. 12A. 

A sealing material 4009 is provided so as to enclose a pixel portion 4002, a 
source signal line driving circuit 4003, and gate signal line driving circuits 4004a and 
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4004b that are provided on a substrate 400L In addition, a sealing material 4008 is 
provided over the pixel portion 4002, the source signal line driving circuit 4003, and the 
gate signal line driving circuits 4004a and 4004b. Thus, the pixel portion 4002, the 
source signal line driving circuit 4003, and the gate signal line driving circuits 4004a and 
5 4004b are sealed by the substrate 4001, the sealing material 4009, and the sealing 
material 4008 with a filler material 4210. 

The pixel portion 4002, the source signal line driving circuit 4003, and the gate 
signal line driving circuits 4004a and 4004b, which are provided over the substrate 4001, 
include a plurality of TFTs. Fig. 12B representatively shows a driving TFT 

10 (incidentally, an n-channel TFT and a p-channel TFT are shown in this example) 4201 
included in the source signal line driving circuit 4003, and an erasing TFT 4202 included 
in the pixel portion 4002, which are formed on a base film 4010. 

In this embodiment, a p-channel TFT or an n-channel TFT that is manufactured 
according to a known method is used for the driving TFT 4201, and an n-channel TFT 

15 manufactured according to a known method is used for the erasing TFT 4202. 

An interlayer insulating film (leveling film) 4301 is formed on the driving TFT 
4201 and the erasing TFT 4202, and a pixel electrode (anode) 4203 for being electrically 
connected to a drain of the erasing TFT 4202 is formed thereon. A transparent 
conductive film having a large work function is used for the pixel electrode 4203. For 

20 the transparent conductive film, a compound of indium oxide and tin oxide, a compound 
of indium oxide and zinc oxide, zinc oxide, tin oxide, or indium oxide can be used. 
Alternatively, the transparent conductive film added with gallium may be used. 

An insulating film 4302 is formed on the pixel electrode 4203, and the insulating 
film 4302 is formed with an opening portion formed on the pixel electrode 4203. In the 

25 opening portion, a light emitting layer 4204 is formed on the pixel electrode 4203. The 
light emitting layer 4204 may be formed using a known light emitting material or 
inorganic light emitting material. As the light emiuing material, either of a low 



molecular weight (monomer) material and a high molecular weight (polymer) material 
may be used. 

As a forming method of the light emitting layer 4204, a known vapor deposition 
technique or coating technique may be used. The structure of the light emitting layer 
5 4204 may be either a laminate structure, which is formed by arbitrarily combining a hole 
injection layer, a hole transportation layer, a light-emitting layer, an electron 
transportation layer, and an electron injection layer, or a single-layer structure. 

Formed on the light emitting layer 4204 is a cathode 4205 formed of a 
conductive film (representatively, a conductive film containing aluminum, copper, or 

10 silver as its main constituent, or a laminate film of the conductive film and another 
conductive film) having a light shielding property. Moisture and oxygen existing on an 
interface of the cathode 4205 and the light emitting layer 4204 are desirably eliminated 
as much as possible. For this reason, a technical device is necessary in that the light 
emitting layer 4204 is formed in an nitrogen or noble gas atmosphere, and the cathode 

15 4205 is formed without being exposed to oxygen, moisture, and the like. In this 
embodiment, the above-described film deposition is enabled using a multi-chamber 
method (cluster-tool method) film deposition apparatus. In addition, the cathode 4205 
is applied with a predetermined voltage. 

In the above-described manner, a light emitting element 4303 constituted by the 

20 pixel electrode (anode) 4203, the light emitting layer 4204, and the cathode 4205 is 
formed. A protective film is formed on the insulating film so as to cover the light 
emitting element 4303. The protective film is effective for preventing, for example, 
oxygen and moisture, from entering the light emitting element 4303. 

Reference numeral 4005a denotes a drawing line that is connected to a power 

25 supply line and that is electrically connected to a source region of the erasing TFT 4202. 
The drawing line 4005a is passed between the sealing material 4009 and the substrate 
4001 and is then electrically connected to an FPC line 4301 of an FPC 4006 via an 
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anisotropic conductive film 4300. 

As the sealing material 4008, a glass material, a metal material (representatively, 
a stainless steel material), ceramics material, or a plastic material (including a plastic 
film) may be used. As the plastic material, an FRP (fiberglass reinforced plastics) plate, 
5 a PVF (polyvinyl fluoride) film, a Mylar film, a polyester film, or an acrylic resin film 
may be used. Alternatively, a sheet having a structure in which an aluminum foil is 
sandwiched by the PVF film or the Mylar film may be used. 

However, a cover material needs to be transparent when light emission is 
directed from the light emitting layer to the cover material. In this case, a transparent 

10 substance such as a glass plate, a plastic plate, a polyester film, or an acrylic film, is used. 

Further, for the filler material 4210, ultraviolet curing resin or a thermosetting 
resin may be used in addition to an inactive gas, such as nitrogen or argon; and PVC 
(polyvinyl chloride), acrylic, polyimide, epoxy resin, silicon resin, PVB (polyvinyl 
butyral), or EVA (ethylene vinyl acetate) may be used. In this embodiment, nitrogen 

1 5 was used for the filler material. 

To keep the filler material 4210 to be exposed to a hygroscopic substance 
(preferably, barium oxide) or an oxygen-absorbable substance, a concave portion 4007 is 
provided on the surface of the sealing material 4008 on the side of the substrate 4001, 
and a hygroscopic substance or oxygen-absorbable substance 4207 is disposed. The 

20 hygroscopic substance or oxygen-absorbable substance 4207 is held in the concave 
portion 4007 via a concave-portion cover material 4208 such that the hygroscopic 
substance or oxygen-absorbable substance 4207 does not diffuse. The concave-portion 
cover material 4208 is in a fine mesh state and is formed to allow air and moisture to pass 
through and not to allow the hygroscopic substance or oxygen-absorbable substance 4207 

25 to pass through. The provision of the hygroscopic substance or oxygen-absorbable 
substance 4207 enables the suppression of deterioration of the light emitting element 
4303. 
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As shown in Fig. 12C, simultaneously with the formation of the pixel electrode 
4203, a conductive film 4203a is formed so as to be contact with an upper portion of the 
drawing line 4005a. 

In addition, the anisotropic conductive film 4300 includes a conductive filler 
5 4300a. The substrate 4001 and the FPC 4006 are thermally press-bonded, whereby the 
conductive film 4203a on the substrate 4001 and the FPC line 4301 on the FPC 4006 are 
electrically connected via the conductive filler 4300a. 

This embodiment may be arbitrarily combined with Embodiment forms 1 to 7 
and Embodiments 1 to 3. 

10 

<Embodiment 5> 

A light emitting device is of self-light emitting type, so that in comparison to a 
liquid crystal display, the light emitting device offers a better visibility in bright portions 
and a wider view angle. Hence, the light emitting device can be used in display portions 

15 of various electronic devices. 

Electronic devices using the light emitting device of the present invention 
include, there are given, for example, video cameras, digital cameras, goggle type 
displays (head mount displays), navigation systems, audio reproducing devices (such as 
car audio and audio components), notebook personal computers, game machines, mobile 

20 information terminals (such as mobile computers, mobile telephones, portable game 
machines, and electronic books), and image reproducing devices provided with a 
recording medium (specifically, devices for reproducing a recording medium such as a 
digital versatile disc (DVD), which includes a display capable of displaying images). In 
particular, in the case of mobile information terminals, since the degree of the view angle 

25 is appreciated important, the terminals preferably use the light emitting device. 
Practical examples are shown in Fig. 22. 

Fig. 22A shows a light emitting element, which contains a casing 2001, a 



support base 2002, a display portion 2003, a speaker portion 2004, a video input terminal 
2005, and the like. The present invention can be applied to the display portion 2003. 
Further, the light emitting element shown in Fig, 22A is completed with the present 
invention. Since the light emitting element is of self-light emitting type, it does not 
5 need a back light, and therefore a display portion that is thinner than a liquid crystal 
display can be obtained. Note that light emitting elements include all information 
display devices, for example, personal computers, television broadcast 
transmitter-receivers, and advertisement displays. 

Fig. 22B shows a digital still camera, which contains a main body 2101, a 

10 display portion 2102, an image receiving portion 2103, operation keys 2104, an external 
connection port 2105, a shutter 2106, and the like. The present invention can be applied 
to the display portion 2102. Further, the digital still camera shown in Fig. 22B is 
completed with the present invention. 

Fig 22C shows a notebook personal computer, which contains a main body 2201, 

15 a casing 2202, a display portion 2203, a keyboard 2204, external connection ports 2205, a 
pointing mouse 2206, and the like. The present invention can be applied to the display 
portion 2203. Further, the light emitting element shown in Fig. 22C is completed with 
the present invention. 

Fig 22D shows a mobile computer, which contains a main body 2301, a display 

20 portion 2302, a switch 2303, operation keys 2304, an infrared port 2305, and the like. 
The present invention can be applied to the display portion 2303. Further, the mobile 
computer shown in Fig. 22D is completed with the present invention. 

Fig 22E shows a portable image reproducing device provided with a recording 
medium (specifically, a DVD reproducing device), which contains a main body 2401, a 

25 casing 2402, a display portion A 2403, a display portion B 2404, a recording medium 
(such as a DVD) read-in portion 2405, operation keys 2406, a speaker portion 2407, and 
the like. The display portion A 2403 mainly displays image information, and the 



display portion B 2404 mainly displays character information. The present invention 
can be used in the display portion A 2403 and in the display portion B 2404. Note that 
family game machines and the like are included in the image reproducing devices 
provided with a recording medium. Further, the DVD reproducing device shown in Fig. 
5 22E is completed with the present invention. 

Fig 22F shows a goggle type display (head mounted display), which contains a 
main body 2501, a display portion 2502, an arm portion 2503, and the like. The present 
invention can be used in the display portion 2502, The goggle type display shown in 
Fig.22 F is completed with the present invention. 

10 Fig. 22G shows a video camera, which contains a main body 2601, a display 

portion 2602, a casing 2603, external connection ports 2604, a remote control reception 
portion 2605, an image receiving portion 2606, a battery 2607, an audio input portion 
2608, operation keys 2609, an eyepiece portion 2610, and the like. The present 
invention can be used in the display portion 2602. The video camera shown in Fig.22 G 

15 is completed with the present invention. 

Here, Fig. 22H shows a mobile telephone, which contains a main body 2701, a 
casing 2702, a display portion 2703, an audio input portion 2704, an audio output portion 
2705, operation keys 2706, external connection ports 2707, an antenna 2708, and the like. 
The present invention can be used in the display portion 2703. Note that, by displaying 

20 white characters on a black background, the display portion 2703 can suppress the 
consumption current of the mobile telephone. Further, the mobile telephone shown in 
Fig. 22H is completed with the present invention. 

When the emission luminance of light emitting materials are increased in the 
future, the light emitting element will be able to be applied to a front or rear type 

25 projector by expanding and projecting light containing image information having been 
output lenses or the like. 

Cases are increasing in which the above-described electronic devices display 
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infonnation distributed via electronic communication lines such as the Internet and 
CATVs (cable TVs). Particularly increased are cases where moving picture information 
is displayed. Since the response speed of the light emitting material is very high, the 
light emitting device is preferably used for moving picture display. 
5 Since the light emitting device consumes the power in light emitting portions, 

information is desirably displayed so that the light emitting portions are reduced as much 
as possible. Thus, in the case where the light emitting device is used for a display 
portion of a mobile information terminal, particularly, a mobile telephone, an audio 
playback device, or the like, which primarily displays character information, it is 

10 preferable that the character information be formed in the light emitting portions with the 
non-light emitting portions being used as the background. 

As described above, the application range of the present invention is very wide, 
so that the invention can be used for electronic devices in all of fields. The electronic 
devices according to this embodiment may use the light emitting device with the 

15 stmcture according to any one of Embodiment forms 1 to 7 and Embodiments 1 to 4. 

The present invention can suppress influence of variation in characteristics of the 
TFTs, and offer a signal line driving circuit which can supply a desired signal current to 
the outside. 

Further, in the signal line driving circuit of the invention, a first and a second 
20 latches having respective current source circuits are disposed. In a case where a structure 
having a current mirror circuit is adopted as the current source circuit, a large current can 
be supplied from a constant current source for video signal by changing W/L thereof 
appropriately As a result, setting operation can be done quickly and accurately. Further 
more, in the first current source circuit of the first latch and the second current source 
25 circuit of the second latch, since it becomes possible that one does the setting operation 
while the other does the input operation, the two operations can de done at the same time. 



Claims 



1. A signal line driving circuit having a first and a second current source circuits 
corresponding to each of a plurality of signal lines, a shift register, and a constant current 

5 source for video signal, characterized in that 

the first current source circuit is disposed in a first latch and the second current 
source circuit is disposed in a second latch, 

the first current source circuit includes capacitive means for converting a current 
supplied from the constant current source for video signal into a voltage, according to a 
10 sampling pulse supplied from the shift register, and supplying means for supplying a 
current corresponding to the converted voltage, and 

the second current source circuit includes capacitive means for converting a 
current supplied from the first latch into a voltage, according to a latch pulse, and 
supplying means for supplying a current corresponding to the converted voltage. 

15 

2. A signal line driving circuit having a first and a second current source circuits 
corresponding to each of a plurality of signal lines, a shift register, and n pieces (n is a 
natural number including 1 and more) of constant current sources for video signal, 
characterized in that 

20 the first current source circuit is disposed in a first latch and the second current 

source circuit is disposed in a second latch, 

the first current source circuit includes capacitive means for converting a current 
obtained by adding each current supplied from the n constant current sources for video 
signal into a voltage, according to a sampling pulse supplied from the shift register, and 
25 supplying means for supplying a current corresponding to the converted voltage, 

the second current source circuit includes capacitive means for converting a 
current supplied from the first latch into a voltage, according to a latch pulse, and 
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supplying means for supplying a current corresponding to the converted voltage, and 

the current values supplied from the n constant current sources for video signal 
are set at 2^:2^...:2". 

5 3. A signal line driving circuit having 2xn pieces of current source circuits 
corresponding to each of a plurality of signal lines, a shift register, and n pieces (n is a 
natural number including 1 and more) of constant current sources for video signal, 
characterized in that 

of the 2xn current source circuits, the respective n current source circuits are 
10 disposed in respective first and second latches, 

the n current source circuits disposed in the first latch include capacitive means 
for converting a current supplied from each of the n constant current sources for video 
signal into a voltage, according to a sampling pulse supplied from the shift register, and 
supplying means for supplying a current corresponding to the converted voltage, 
15 the n current source circuits disposed in the second latch include capacitive means 

for converting a current obtained by adding each current supplied from the first latch into a 
voltage, according to a latch pulse, and supplying means for supplying a current 
corresponding to the converted voltage, 

a current obtained by adding each current supplied from each of the n current 
20 source circuits disposed in the second latch are supplied to the plurality of signal lines, and 
the current values supplied from the n constant current sources for video signal 
aresetat2°:2*:...:2". 

4. A signal line driving circuit having (n+m) pieces of current source circuits 
25 corresponding to each of a plurality of signal lines, a shift register, and n pieces (n is a 
natural number including 1 and more, n^m) of constant current sources for video signal, 
characterized in that 
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of the (n+m) current source circuits, the n cunent source circuits are disposed in a 
first latch and the m current source circuits are disposed in a second latch, 

the n current source circuits disposed in the first latch include capacitive means 
for converting a current supplied from each of the n constant current sources for video 
signal into a voltage, according to a sampling pulse supplied from the shift register, and 
supplying means for supplying a current corresponding to the converted voltage, 

the m current source circuits disposed in the second latch include capacitive 
means for converting a current obtained by adding each current supplied from each of the 
n current source circuits disposed in the first latch into a voltage, according to a latch pulse, 
and supplying means for supplying a current corresponding to the converted voltage, and 

the current values supplied from the n constant current sources for video signal 
aresetat2°:2^...:2". 

5. The signal line driving circuit, according to Claim 1, characterized in that 

when a drain and gate of a transistor belonging to the supplying means is in a 
short-circuit state, the capacitive means holds a voltage occurring between the gate/source, 
according to the supplied current. 

6. The signal line driving circuit, according to Claim 2, characterized in that 

when a drain and gate of a transistor belonging to the supplying means is in a 
short-circuit state, the capacitive means holds a voltage occurring between the gate/source, 
according to the supplied current. 

7. The signal line driving circuit, according to Claim 3, characterized in that 

when a drain and gate of a transistor belonging to the supplying means is in a 
short-circuit state, the capacitive means holds a voltage occurring between the gate/source, 
according to the supplied current. 
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8. The signal line driving circuit, according to Claim 4, characterized in that 

when a drain and gate of a transistor belonging to the supplying means is in a 
short-circuit state, the capacitive means holds a voltage occurring between the gate/source, 
5 according to the supplied current. 

9. The signal line driving circuit, according to Claim 1, characterized in that 

the supplying means includes a transistor, a first switch for controlling 
conductivity between the gate and drain of the transistor, a second switch for controlling 
10 conductivity between the constant current source for video signal and the gate of the 
transistor, and a third switch for controlling conductivity between the drain of the 
transistor and a pixel. 

10. The signal line driving circuit, according to Claim 2, characterized in that 

15 the supplying means includes a transistor, a first switch for controlling 

conductivity between the gate and drain of the transistor, a second switch for controlling 
conductivity between the constant current source for video signal and the gate of the 
transistor, and a third switch for controlling conductivity between the drain of the 
transistor and a pixel. 

20 

11. The signal line driving circuit, according to Claim 3, characterized in that 

the supplying means includes a transistor, a first switch for controlling 
conductivity between the gate and drain of the transistor, a second switch for controlling 
conductivity between the constant current source for video signal and the gate of the 
25 transistor, and a third switch for controlling conductivity between the drain of the 
transistor and a pixel. 
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12. The signal line driving circuit, according to Claim 4, characterized in that 

the supplying means includes a transistor, a first switch for controlling 
conductivity between the gate and drain of the transistor, a second switch for controlling 
conductivity between the constant current source for video signal and the gate of the 
5 transistor, and a third switch for controlling conductivity between the drain of the 
transistor and a pixel. 

13. The signal line driving circuit, according to Claim 1, characterized in that 

when each drain and gate of both a first and a second transistors belonging to the 
10 supplying means is in a short-circuit state, the capacitive means holds a voltage occurring 
between the gate/source of the first or the second transistor, according to the supplied 
cunent. 

14. The signal line driving circuit, according to Claim 2, characterized in that 

15 when each drain and gate of both a first and a second transistors belonging to the 

supplying means is in a short-circuit state, the capacitive means holds a voltage occurring 
between the gate/source of the first or the second transistor, according to the supplied 
current. 

20 15. The signal line driving circuit, according to Claim 3, characterized in that 

when each drain and gate of both a first and a second transistors belonging to the 
supplying means is in a short-circuit state, the capacitive means holds a voltage occurring 
between the gate/source of the first or the second transistor, according to the supplied 
current. 
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The signal line driving circuit, according to Claim 4, characterized in that 

when each drain and gate of both a first and a second transistors belonging to the 
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supplying means is in a short-circuit state, the capacitive means holds a voltage occurring 
between the gate/source of the first or the second transistor, according to the supplied 
cunent. 

5 17. The signal line driving circuit, according to Claim 1, characterized in that 

the supplying means includes a current mirror circuit formed by a first and a 
second transistors, a first switch for controlling conductivity between each gate and source 
of the first and the second transistors, and a second switch for controlling conductivity 
between the constant current source for video signal and the gates of the first and second 
10 transistors. 

18. The signal line driving circuit, according to Claim 2, characterized in that 

the supplying means includes a current mirror circuit formed by a first and a 
second transistors, a first switch for controlling conductivity between each gate and source 
15 of the first and the second transistors, and a second switch for controlling conductivity 
between the constant current source for video signal and the gates of the first and second 
transistors. 

19. The signal line driving circuit, according to Claim 3, characterized in that 

20 the supplying means includes a current mirror circuit formed by a first and a 

second transistors, a first switch for controlling conductivity between each gate and source 
of the first and the second transistors, and a second switch for controlling conductivity 
between the constant current source for video signal and the gates of the first and second 
transistors. 

25 

20. The signal line driving circuit, according to Claim 4, characterized in that 

the supplying means includes a current mirror circuit formed by a first and a 



second transistors, a first switch for controlling conductivity between each gate and source 
of the first and the second transistors, and a second switch for controlling conductivity 
between the constant current source for video signal and the gates of the first and second 
transistors. 

5 

21. The signal line driving circuit, according to Claim 1, characterized in that 

when a drain and gate of one of a first and a second transistors belonging to the 
supplying means is in a short-circuit state, the capacitive means holds a voltage occurring 
between the gate/source, according to the supplied current. 

10 

22. The signal line driving circuit, according to Claim 2, characterized in that 

when each drain and gate of both a first and a second transistors belonging to the 
supplying means is in a short-circuit state, the capacitive means holds a voltage occurring 
between the gate/source of the first or the second transistor, according to the supplied 
15 current. 

23. The signal line driving circuit, according to Claim 3, characterized in that 

when each drain and gate of both a first and a second transistors belonging to the 
supplying means is in a short-circuit state, the capacitive means holds a voltage occurring 
20 between the gate/source of the first or the second transistor, according to the supplied 
current. 

24. The signal line driving circuit, according to Claim 4, characterized in that 

when each drain and gate of both a first and a second transistors belonging to the 
25 supplying means is in a short-circuit state, the capacitive means holds a voltage occurring 
between the gate/source of the first or the second transistor, according to the supplied 
current. 
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25. The signal line driving circuit, according to Claim 1, characterized in that 

the supplying means comprises a cunent mirror circuit including a first and a 
second transistors, 

5 a first switch for controlling conductivity betweea the constant current source for 

video signal and a drain of the first transistor, and 

a second switch for controlling conductivity selectively between the drain and 
gate of the first transistor, the gate of the first transistor and the gate of the second 
transistor, or the gates of the first and the second transistors and the constant current 
10 source for video signal. 

26. The signal line driving circuit, according to Claim 2, characterized in that 

the supplying means comprises a current mirror circuit including a first and a 
second transistors, 

15 a first switch for controlling conductivity between the constant current source for 

video signal and a drain of the first transistor, 

a second switch for controlling conductivity selectively between the drain and 
gate of the first transistor, the gate of the first transistor and the gate of the second 
transistor, or the gates of the first and the second transistors and the constant current 

20 source for video signal. 

27. The signal line driving circuit, according to Claim 3, characterized in that 

the supplying means comprises a current mirror circuit including a first and a 
second transistors, 

25 a first switch for controlling conductivity between the constant current source for 

video signal and a drain of the first transistor, 

a second switch for controlling conductivity selectively between the drain and 



gate of the first transistor, the gate of the first transistor and the gate of the second 
transistor, or the gates of the first and the second transistors and the constant current 
source for video signal. 

5 28. The signal line driving circuit, according to Claim 4, characterized in that 

the supplying means comprises a current mirror circuit including a first and a 
second transistors, 

a first switch for controlling conductivity between the constant current source for 
video signal and a drain of the first transistor, 
10 a second switch for controlling conductivity selectively between the drain and 

gate of the first transistor, the gate of the first transistor and the gate of the second ^ 
transistor, or the gates of the first and the second transistors and the constant current 
source for video signal. 

15 29. The signal line driving circuit, according to Claim 17, characterized in that 

each gate width/gate length of the first and the- second transistors is set at the 
same value. 

30. The signal line driving circuit, according to Claim 18, characterized in that 

20 each gate width/gate length of the first and the second transistors is set at the 

same value. 

31. The signal line driving circuit, according to Claim 19, characterized in that 

each gate width/gate length of the first and the second transistors is set at the 
25 same value. 

32. The signal line driving circuit, according to Claim 20, characterized in that 
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each gate width/gate length of the first and the second transistors is set at the 
same value. 

33. The signal line driving circuit, according to Claim 21, characterized in that 

5 each gate width/gate length of the first and the second transistors is set at the 

same value. 

34. The signal line driving circuit, according to Claim 22, characterized in that 

each gate width/gate length of the first and the second transistors is set at the 
10 same value. 

35. The signal line driving circuit, according to Claim 23, characterized in that 

each gate width/gate length of the first and the second transistors is set at the 
same value. 

15 

36. The signal line driving circuit, according to Claim 24, characterized in that 

each gate width/gate length of the first and the second transistors is set at the 
same value. 

20 37. The signal line driving circuit, according to Claim 25, characterized in that 

each gate width/gate length of the first and the second transistors is set at the 
same value. 

38. The signal line driving circuit, according to Claim 26, characterized in that 
25 each gate width/gate length of the first and the second transistors is set at the 

same value. 
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39. The signal line driving circuit, according to Claim 27, characterized in that 

each gate width/gate length of the first and the second transistors is set at the 
same value. 

40. The signal line driving circuit, according to Claim 28, characterized in that 

each gate width/gate length of the first and the second transistors is set at the 
same value. 

41. The signal line driving circuit, according to Claim 17, characterized in that 

the gate width/gate length of the first transistor is set larger than the gate 
width/gate length of the second transistor. 

42. The signal line driving circuit, according to Claim 18, characterized in that 

the gate width/gate length of the first transistor is set larger than the gate 
width/gate length of the second transistor. 

43. The signal line driving circuit, according to Claim 19, characterized in that 

the gate width/gate length of the first transistor is set larger than the gate 
width/gate length of the second transistor. 

44. The signal line driving circuit, according to Claim 20, characterized in that 

the gate width/gate length of the first transistor is set larger than the gale 
width/gate length of the second transistor. 

45. The signal line driving circuit, according to Claim 21, characterized in that 

the gate width/gate length of the first transistor is set larger than the gate 
width/gate length of the second transistor. 
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46. The signal line driving circuit, according to Claim 22, characterized in that 

the gate width/gate length of the first transistor is set larger than the gate 
width/gate length of the second transistor. 

47. The signal line driving circuit, according to Claim 23, characterized in that 

the gate width/gate length of the first transistor is set larger than the gate 
width/gate length of the second transistor. 

48. The signal line driving circuit, according to Claim 24, characterized in that 

the gate width/gate length of the first transistor is set larger than the gate 
width/gate length of the second transistor. 

49. The signal line driving circuit, according to Claim 25, characterized in that 

the gate width/gate length of the first transistor is set larger than the gate 
width/gate length of the second transistor. 

50. The signal line driving circuit, according to Claim 26, characterized in that 

the gate width/gate length of the first transistor is set larger than the gate 
width/gate length of the second transistor. 

51. The signal line driving circuit, according to Claim 27, characterized in that 

the gate width/gate length of the first transistor is set larger than the gate 
width/gate length of the second transistor. 

52. The signal line driving circuit, according to Claim 28, characterized in that 

the gate width/gate length of the first transistor is set larger than the gate 
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width/gate length of the second transistor. 

53. The signal line driving circuit, according to Claim 1, characterized in that 

the supplying means includes a transistor, a first and a second switches for 
5 controlling current supply toward the capacitive means, and a third switch for controlling 
conductivity between the gate and drain of the transistor, 

the gate of the transistor is connected to the first switch, the source of the 
transistor is connected to the second switch, and the drain of the transistor is connected to 
the third switch. 

10 

54. The signal line driving circuit, according to Claim 2, characterized in that 

the supplying means includes a transistor, a first and a second switches for 
controlling current supply toward the capacitive means, and a third switch for controlling 
conductivity between the gate and drain of the transistor, 
15 the gate of the transistor is connected to the first switch, the source of the 

transistor is connected to the second switch, and the drain of the transistor is connected to 
the third switch. 

55. The signal line driving circuit, according to Claim 3, characterized in that 

20 the supplying means includes a transistor, a first and a second switches for 

controlling current supply toward the capacitive means, and a third switch for controlling 
conductivity between the gate and drain of the transistor, 

the gate of the transistor is connected to the first switch, the source of the 
transistor is connected to the second switch, and the drain of the transistor is connected to 

25 the third switch. 

56. The signal line driving circuit, according to Claim 4, characterized in that 
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the supplying means includes a transistor, a first and a second switches for 
controlling current supply toward the capacitive means, and a third switch for controlling 
conductivity between the gate and drain of the transistor, 

the gate of the transistor is connected to the first switch, the source of the 
transistor is connected to the second switch, and the drain of the transistor is connected to 
the third switch. 

57. The signal line driving circuit, according to Claim 1, characterized in that 
the supplying means includes a current mirror circuit including a transistors, 
each gate width/gate length of the a transistors is set at 20:21:... :2a, and 
each drain current of the a transistors is set at 20:21:.., :2a. 

58. The signal line driving circuit, according to Claim 2, characterized in that 
the supplying means includes a current mirror circuit including a transistors, 
each gate width/gate length of the a transistors is set at 20:21:... :2a, and 
each drain current of the a transistors is set at 20:21:... :2a. 

59. The signal line driving circuit, according to Claim 3, characterized in that 
the supplying means includes a current mirror circuit including a transistors, 
each gate width/gate length of the a transistors is set at 20:21:. ..:2a, and 
each drain current of the a transistors is set at 20:21:... :2a. 

60. The signal line driving circuit, according to Claim 4, characterized in that 
the supplying means includes a current mirror circuit including a transistors, 
each gate width/gate length of the a transistors is set at 20:21:, :2a, and 
each drain current of the a transistors is set at 20:21:... :2a. 
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61. 



The signal line driving circuit, according to Claim 1, characterized in that 
a transistor forming the supplying means operates in a saturation region. 



62, The signal line driving circuit, according to Claim 2, characterized in that 
5 a transistor forming the supplying means operates in a saturation region. 

63. The signal line driving circuit, according to Claim 3, characterized in that 
a transistor forming the supplying means operates in a saturation region. 

1 0 64. The signal line driving circuit, according to Claim 4, characterized in that 
a transistor forming the supplying means operates in a saturation region. 

65. The signal line driving circuit, according to Claim 1, characterized in that 

an active layer of a transistor forming the current source circuit is formed by a 
15 polysilicon. 

66. The signal line driving circuit, according to Claim 2, characterized in that 

an active layer of a transistor forming the current source circuit is formed by a 
polysilicon. 

20 

67. The signal line driving circuit, according to Claim 3, characterized in that 

an active layer of a transistor forming the current source circuit is formed by a 
polysilicon. 

2 5 68. The signal line driving circuit, according to Claim 4, characterized in that 

an active layer of a transistor forming the current source circuit is formed by a 
polysilicon. 
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69. A light emitting device, comprising 

the signal line driving circuit as claimed in Claim 1 and a pixel portion where a 
plurality of pixels each including a light emitting element are ananged in a matrix shape, 

characterized in that a current is supplied to the light emitting element from the 
second latch. 

70. A light emitting device, comprising 

the signal line driving circuit as claimed in Claim 2 and a pixel portion where a 
plurality of pixels each including a light emitting element are arranged in a matrix shape, 

characterized in that a current is supplied to the light emitting element from the 
second latch. 

71. A light emitting device, comprising 

the signal line driving circuit as claimed in Claim 3 and a pixel portion where a 
plurality of pixels each including a light emitting element are arranged in a matrix shape, 

characterized in that a current is supplied to the light emitting element from the 
second latch. 

72. A light emitting device, comprising 

the signal line driving circuit as claimed in Claim 4 and a pixel portion where a 
plurality of pixels each including a light emitting element are arranged in a matrix shape, 

characterized in that a current is supplied to the light emitting element from the 
second latch. 
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ABSTRACT 



Dispersion occurs in the characteristics of the transistors. The invention is a 
signal line driving circuit having a first and a second current source circuits corresponding 
to each of a plurality of signal lines, a shift register, and a constant current source for video 
signal, in which the first current source circuit is disposed in a first latch and the second 
current source circuit is disposed in a second latch. The first current source circuit 
includes capacitive means for converting the current supplied from the constant current 
source for video signal into a voltage, according to a sampling pulse supplied from the 
shift register, and supplying means for supplying the current corresponding to the 
converted voltage. The second current source circuit includes capacitive means for 
converting the current supplied from the first latch into a voltage, according to a latch 
pulse, and supplying means for supplying the current corresponding to the converted 
voltage. 
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